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Cirrus Particle Distribution Study, Part 8

1. INTRODUCTION

This report, the last in a series, describes the flights made by MC- 130E
S/N 571 during 1978 and 1979 for investigation of tenuous clouds. The aircraft,

operated and maintained by the 4950th Test Wing at Wright-Patterson AFB, Ohio,
was equipped with cloud physics particle measuring instruments from the Cloud

Physics Branch of the Meteorology Division of the Air Force Geophysics Laboratory

(AFGL). The flights discussed in this report were conducted for the Air Force
Weapons Laboratory (AFWL), in order to provide data on tenuous clouds for the

Advanced Radiation Project.

Previous reports in this series have explored cirrus associated with upper

level troughs, I frontal systems, 2-4 surface storms, 5 and nonfrontal cirrus. 6 ' 7

The current report looks at three flights through weak frontal and nonfrontal cirrus

of varying consistencies. In addition, two reports8 .9 explored the Marine Bound-

ary Layer. Thus the series provides a look at a variety of tenuous clouds, both at

high levels, and within one thousand feet of the Pacific Ocean.

Equipment on the MC- 130E has been described by Varley. 1 The PMS I-D and

2 -D probes, together with other equipment, have been used throughout this program.

(Received for publication 2 8 October 1981)

Because of the large number of references cited above, they will not be listed here.
See references, page 57.
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The flights described here occurred on the three days after the last flight

(2 February) discussed by Varley, Cohen, and Barnes, 5 continuing investigation

of the type of thin cirrus frequently found over the United States during periods

of fair weather. Further, this report will include a look at subvisible cirrus

associated with this type of cloud. Barnes 10 and Ohtake et al, 11 among others,

noted the existence of subvisible cirrus; Cohen and Barnes 4 noted its existence

during previous flights in this series.

The flights of 3 and 4 February departed from and returned to Kirtland AFB,

New Mexico. On 3 February, the aircraft examined cirrus associated with a dis-

sipating polar frontal boundary in northeastern New Mexico. This boundary pro-

vided the cirrus sampled on 2 February and reported in Part 7 of this series.5

On 4 February, the aircraft flew to southeastern New Mexico to sample cirrus

formed ahead of an upper air trough. Sampling on 5 February was conducted dur-

ing a flight from Kirtland AFB to Wright-Patterson AFB, Ohio. The aircraft flew

through various types of cirrus resulting, at times, from the flow of air from the

Gulf of Mexico above a shallow arctic air mass and, at other times, from upper

air convergence.

A discussion of the weather on these three days follows. The data obtained

from each flight will then be presented.

2. SYNOPTIC DISCUSSION OF CLOUD PHYSICS DATA
3,4, AND 5 FEBRUARY 1979

On the morning of 3 February, a continental polar high pressure area was

centered in Nevada, and a weak ridge extended to a small high in Kansas. The

southern boundary of this system was marked by a stationary front. By the time

of the flight, this front was dissipating. Figure 1 shows the surface features at

1800Z on 3 February. The portion of the polar front from Arkansas to western

Texas was not included on the National Weather Service analysis valid at 1800Z.

However, it is included here in order to show the relationship of the dissipating

front extending from New Mexico to Nevada and the active front which extended

from a low in Ontario to Arkansas. Another outbreak of polar air was moving

southward behind the front shown in South Dakota, Wyoming, and Montana. The

10. Barnes, A.A. (1980) Ice Particles in Clear Air, Communications a la VIII
eme Conference sur la Physic Des Nuages, Vol I, Clermont-Ferrand,
France, 15-19 July 1980, pp 189-190, AFGL-TH-81-0009, AD A094444.

11. Ohtake, T., Jaweera, K.O. L.F., and Sakurai, K. (1978) Formation Mechan-
ism of Ice Crystals in Cloudless Atmosphere, Proceedings of Conference
on Cloud Physics and Atmospheric Electricity, Issaquah, Washington,
31 July - 4 August 1978, pp 122-125.
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Figure 1. Surface Analysis 1800Z 3 February 1979

upper air pattern can be seen in Figure 2. The deep wave off the coast of Baja,

California was to remain the dominant upper air feature throughout the period.

A jet stream extended from El Paso, Texas to Little Rock, Arkansas, with maxi-

mum 500-mbar winds of 85 kt. As Figure 3 shows, much of the cloudiness in the
area was found along the jet stream. Only a small amount of middle cloud remained
along the dissipating surface frontal boundary in west Texas. The infrared photo-

graph (Figure 4) shows even more dramatically how the higher clouds followed the

jet stream. However, a small band of cirrus does branch off along the frontal

boundary from Texas into northeastern New Mexico. This was the cirrus sampled

by the flight of 3 February. A thin moist layer between 6 and 7 km on the

Albuquerque sounding (Figure 5) and a thicker layer on the El Paso sounding (Fig-

ure 6) show the location of the cirrus layer. It was neither pure jet stream cirrus,

nor purely frontal cirrus, but rather represented a combination of the two types

of cloud. During the next 24 hours, the frontal boundary in west Texas continued

to weaken and the previously mentioned front in South Dakota, Wyoming, and

Montana became the dominant system. As Figure 7 shows, this front moved

southeastward until by 210OZ it extended to Oklahoma, bringing with it a fresh

outbreak of polar air. Comparison of Figures 8 and 9 with Figure 2 shows that

the upper air pattern remained similar to that of 3 February. Although the jet

stream had moved northward, the flow was still from the southwest to the northeast.

11
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Figure 4. GOES East Infrared Satellite Photo 1930Z 3 Feb-
ruary 197 9
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Extensive cloud cover existed along the jet stream from southeastern New Mexico
to southern Missouri (Figure 10). However, no cirrus remained in northeastern

New Mexico; therefore the aircraft flew in the cirrus band south of the jet stream.

As the infrared photo in Figure 11 shows, this band of cirrus is clearly defined,

and thus much more strongly associated with the jet stream than with the front.
Only a few low clouds reveal the presence of the surface front (Figure 7) in west-

ern Kansas and Nebraska.

Figure 10. GOES East Visible Satellite Photo 2000Z 4 February 1979

The lack of wind shifts of over 20 degrees and the disappearance of the frontal

inversion in the Albuquerque (Figure 12) and El Paso (Figure 13) soundings by
12 0OZ on 4 February indicate that the front had passed through the area. The polar

high continued to push southward, and by 1800Z on 5 February, the polar air had

moved south to the Gulf of Mexico. A weak boundary remained in western Kansas

and Nebraska, but the main frontal activity was now in the Gulf of Mexico, as

shown in Figure 14. Although the jet streams at 500 mbar and 300 mbar (Fig-
ures 15 and 16) were more diffuse, there was a strong flow from the west-

southwest across the southern United States. The wave over the southwest had

begun to weaken, but it still was a strong feature which influenced the circulation

over the southwestern United States. The cloud pattern reflects the circulation

16



Figure 11. GOES East Infrared Satellite Photo 2030Z 4 February 1979
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Figure 12. Albuquerque Sounding 12 0 3Z 4 February 1979
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around this trough (Figure 17). The corresponding infrared photo (Figure 18)

shows that the higher clouds were clearly influenced by this circulation. No

GOES-East pictures were received, but a synchronous meteorological satellite

(SMS-1) visible photo is presented in Figure 19. No rawindsonde data were avail-

able. The thick band of clouds in the southeastern United States was caused by

overrunning of the warm front in the Gulf of Mexico; however, the strong winds

aloft are reflected in the distinct northern edge of the cloud pattern. The path

of the MC-130E during its flight on 5 February followed the northern edge of this

cloud shield. Thus much of the cirrus sampled during this third and final flight

represents the northern edge of the cloud shield caused by a stationary front.

The aircraft flew from Kirtland AFB to Wright-Patterson AFB, following a route

from Kirtland AFB to Oklahoma City, Oklahoma and Nashville, Tennessee, before

proceeding to Wright-Patterson.

Figure 17. GOES West Visible Satellite Photo
1515Z 5 February 1979
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Figure 18. GOES West Infrared Satellite
Photo 1445Z 5 February 1979

Figure 19. SMS-1 Satellite Photo 1930Z 5 February 1979
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3. THE FLIGHT OF 3 FEBRUARY 1979

Leaving Kirtland AFB at 1804Z, the aircraft flew to an area northwest of

Albuquerque at approximately 450 mbar (21,700 ft. 6. 6 Ian). The track of the

flight, mainly in thin cirrus, is shown in Figure 20. The horizon was rarely

obscured, but filaments of cirrus almost invariably surrounded the plane. This

is corroborated by the nose camera film and the Mission Director's notes. Fig-

ures 21 and 22 show the type of cirrus that predominated throughout the flight.

The cirrostratus shown in Figure 21 (1905Z) was one of the few solid patches of

cloud penetrated by the aircraft.
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o/ I - 40
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Figure 20. Track and Sampling Area of the 3 February 1979 Flight

3.1 Data Variations During the Flight

Filre 23 shows the altitude, temperature, cloud conditions, liquid water con-

tent (LWC), medium volume diameter (Do). and particle density (NiT) sensed by the

airplane during the flight of 3 February. The nose camera film and the Mission

Director's notes concur that the airplane was in or near thin cirrus clouds through-

out the greater part of the flight. The liquid water content frequently approached

1-2 g m 30 but the largest value recorded in Figure 23 is within half of an order

22
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Figure 2 1. Cirrus Encountered at 1905Z on 3 February
1979

Figure 22. Cirrus Wisps Seen During the 3 February
Flight

23



91 1-36 w"'-,TEMPERATURE (
I--3

7 -280

6 2
rHEIGHT -2W

5 J 2 0

500 -
400

300 -

a

200-

600

~480

360

J111 A4 I A

1815 1845 1915 1945 2015
TIME IN MINUTES

Figure 23. Altitude, Temperature, Liquid
Water Content, Median Volume Diameter. and
Number Density vs Time on 3 February 1979

of magnitude above this value. The median volume diameter approached 200 urn
frequently, but never exceeded this value. Thus the cirrus observed was quite
uniform, consistent both in particle size and liquid water content. Most of the
particles recorded were in the scatter (2 to 30 Mm) and cloud probe (30 to 300 Mm)
range. Only rarely were particles observed in the larger precipitation probe

range (300 to 4500 m). Since the "total" values displayed here represent the sum
of the cloud and precipitation probes, and since the precipitation probe recorded
very few particles, the figure mainly reflects cloud probe data.

The form factor provides a measure of consistency of particle sizes in a given
particle distribution. Varley 12 used it in the investigation of large scale storms.
The maximum value of the form factor is 1, indicating that all of the particles in

12. Varley, D. J. (1980) Microphysical Properties of a Large Scale Cloud System,
1-3 March 1978, Environmental Research Papers, No. 690, AFGL-TR-80-
0002, ADA 083140, 100 pp.
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the sample fall into the same size category; a low value indicates a distribution

with particles of many sizes. Figure 24 shows the form factor as a function of

time on this flight. Whenever the aircraft was actually in clouds, the form factor

was unusually high, frequently reaching values of 0. 8 or 0. 9, indicating that the

particles were of a uniform size. Figure 24 shows many instances when ae form

factor was zero, but very few instances between 0. 01 and 0. 50. The z .o form

factors represent times when no particles were counted. As a rule, the cirrus

observed on this flight, both visible and subvisible, shared a consistency of

particle size and type.

1.0 - 1.0

0

1815 18 4b 1915 1945 2015
TIME IN MINUTES

Figure 24. Form Factor vs Time on 3 February

To reiterate, the cirrus sampled on this mission was, in general, uniform,

but thin. Particle size and liquid water content showed comparatively little var-

iance, and the high form factors indicate that at a given time, the cirrus consisted

of particles of approximately the same size.

Fifteen-second averages of data obtained on this flight, together with obser-

vations of the Mission Director, are presented in Appendix A.

3.2 Data for Particular Passe

F%.Jr 5-min periods have been selected for closer study. The first corre-

sponds to a time during which neither the nose camera film, nor the Mission

Director's report indicated the existence of cirrus. Nevertheless, particles were

observed. The other three correspond to times when liquid water content (LWC),

median particle size (DO), and particle density (or number total, NT) were high.

These periods will now be discussed in more detail.

1. During the period from 1837 to 1842Z, the airplane appeared to be in

clear air. There was considerable activity, however, as seen in Figure 25. Both

25
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the axial scattering spectrometer probe and the cloud probe registered counts in

most channels. There was a small number of particles in the 30- to 100-Mm size

range, but an increased number of particles between 100- and 350-pm size

Although much of the 2-D data were not usable, the sample offers a good idea of

the uniformity of crystal size that the 1-D system shared. Cohen and Barnes 4

noted an occurrence of particles in clear air during the flight of 5 April 1978. In

that case and also in this, there were particles in a larger size range, but a lack

of particles in the cloud probe range. As noted in that report, it is possible that

the smaller particles were either evaporated or absorbed by the larger ones. A

similar mechanism may have been operating at this time. There were cirrus

clouds in the area, but noti in the immediate vicinity of the airplane. Varley,

Cohen, and Barnes 5 noted that the Mission Director's observations of cirrus

seemed more closely correlated - the density of particles than to either particle

size or liquid water content. In this case, the density was the smallest of any of

the cases examined on this flight; also there was the smallest LWC value. Although

the median volume diameter is large, this is due to the lack of small particles

rather than an increase in over-all particle size. Therefore, while it is tempting

to say that this observation confirms that of the earlier report, no such definitive

statement can be made at this time. It is, however, evident that a large variety

of sizes and types of particles may be present without producing a visible cloud.

2. Figure 26 examines a period of time which followed closely that seen in

Figure 25. At this time (1845 to 1850Z), however, both the Mission Director and

the nose camera film observed clouds. Only the first channel of the precipitation

probe reported any particles, but in this case there were many particles in the

30- to 100-urn portion of the cloud probe range. No precipitation probe data are

recorded on the plot shown in Figure 26, since the program used to generate these

data ignores the first channel of the precipitation probe if the second channel of

that probe is zero. The particle density reported by the cloud probe increased by

almost an order of magnitude in roughly 20 km. The LWC also increased sharply;

in this case, by a factor of 7. As supported by 2-D data most of the particles

observed were small snow and bullet rosettes. As in the previous example, the

size of the particles remained quite uniform, confirming the large form factors

observed.

3. During the period from 1904 to 1909Z, some of the thickest clouds ob-

served on this flight were encountered. Although still thin when compared to

cirrus of other flights, these clouds briefly obscured the horizon. As the 2 -D data

in Figure 27 show, there was a greater variety of particle shapes and sizes. The

form factor of 0. 33 confirms this. Again, there was an increase of particle

density and liquid water content as compared to previous periods. Since all chan-

nels of the cloud probe, as well as the first two of the precipitation probe, reported

27
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data, the totals in Figure 27 reflect both. In spite of the addition of the precipi-

tation probe data, the median volume diameter was lower than for either of the

previous periods, owing to an increase in the number of smaller particles. The

first two channels of the cloud probe registered over 105 particles per cubic

meter. as against 103 in the earlier periods. This increase in particles may have

caused the apparent thickness of clouds.

4. Figure 28 shows data from 1921 to 1926Z. During this time, the clouds

were more uniform than in the previous period, but they never did achieve the

opacity observed earlier. Liquid water content and density have increased but

slightly over the last period. Most of the increase in density is attributed to an

increase in particles in channels 3 to 10 (60 to 230 im) of the cloud probe. The

greater number of smaller particles can be seen in the 2-D data also. The median

volume diameter (74 /m) for this period is smaller than that for any other period

in this flight. Thus in this case, an increase in density did not lead to an increase

in opacity; rather, it represented a more uniform texture.

4. THE FUGHT OF 4 FEBRUARY 1979

On 4 February 1979, the aircraft left Kirtland AFB at 2006Z. This flight

examined a band of cirrus southeast of Albuquerque (see Figure 29 for area).

The greater part of the flight took place near the 300-mbar surface (about 9 kim),
although the final part approached the 500-mbar level (5. 5 km).

As noted earlier, there were no surface systems in the area. Therefore, the

cirrus was more clearly delineated. During some periods, the aircraft was in

solid thin cirrus, while at other times, the air was unusually clear. As Figures 30

and 31 show, the clouds had definite shapes. Much of the cirrus was above the

aircraft; in some cases, fall-out from the higher clouds was also present.

4.1 Data Variations During the Flight

Figure 32 shows the height, temperature, LWC, DO, and NT values observed

during the 4 February flight. There were several periods during which LWC. DO.

and NT values were minimal; frequently, even the ASSP showed no data. From

2132 to 2156Z, the aircraft was in clear air below a solid deck of cirrostratus.

Some fall-out observed early in this period will be exami .d in the next section.

At other times, correlations between the visible cloud and the LWC, DO, and NT

data were in good agreement.

30



OEPRESENTATIVE PMS

SHADOWGRAPHS L-

t0,
AMW. CISOVS STUDY AI AFI0

FLIANT E79-11 AN 03 Fl 79 301 ONI1D AVENABSlO
TY719 BULL-ASI I0TArVAL IT5T 1921 .04

EIEO
?  

SCATTER PROBE

PARTICLEP 1129 1117T91BUTIONS IOUNDE1|6i0-111) PRESS 4141)

1t SCATTER SIZE CLOUS SIZE PStlP 469.95
(.t 10SK (111) "oE In) P19 119CLOUO PROBE

iLT (K) 0O

2 7.051 06 26 1.901405 413 2.0(112 6.93
4 1.421407 47 1.026005 &44 3.24-Sl

I .141106 67 1.091*5 923 U. T -31.32C

S 1 424E45 07 6.641*54 1202 0.

IS 5.51106 t01 4.061104 l411 S. VPT -29.5C (n
12 S.21 4 121 2.6=104 171 0.

14 S.?1 16 l41 1.191004 2039 0. 1,5 (0/S1 C1
I6 4.714*S4 169 9.631#4 2311 4. 9.74

It 4.0414[6 189 6.001#03 25t7 0. PRECIPITATION PROBE
21 4.U1,04 249 4.651+63 2 l) 0. 1 2.2"1-13 ID

22 4.:6tt44 230 4.141*13 3115 0. 'o'
24 4.49 d44 25# 2.771#1 3434 D. FAM5 F .3t z
26 3.590*06 271 2.11t411 1713 0.

21 1.44(016 211 2.131442 3192 0. 0T41111,043I)
20 2.00Et56 311 I.1314#3 4271 0. 9.6'426t01 1to-I, ,- , - , ,

TOTALS 00 400 800 1200 1600 2000 2400LK 4,4it.-S4 41.644-4 1.71-15 9+. I-04

0E1 2 24 47 111 74 DIAMETER IN MICRONS (11 t')

Figure 28. Particle Distribution: 3 February 1921-1926Z

/



a. . . 4 0 4 O 1465

370 / 3? 5 I~ f

I740 
520C

• 2131Z 249 0 0 ,* 10 - 0
-  

45 '0

o 7-,-.4. j 40 2470 %
S4, 445z0 2450

'o0

___+ 400,,

I3 0 S7 40 .

3 , 5 0 - 6 2 ,b

1370 3C 0 r4030

Figure 29. Track and Sampling Area of the 4 February Flight
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Figure 31. Higher Cirrostratus Clouds
Which May Have Provided Fall-out

The totail lack of ASSP data, while not common, has occurred on previous

flights. Barnes 1 3 reported two kinds of subvisible cirrus: The first consists of

ice crystals which have fallen from a higher layer; Cohen and Barnes 4 found

particles as large as 2000 Pm in apparently clear air. The second type consists

of smaller pa-ticles, generally less than 10 ;Am, which are present even on flights

through cloudless skies. The absence of these small particles at temperatures

below -20 0 C has been the exception. Thus the lack of any ASSP data indicates

that even subvisible cirrus was absent.

The form factor (Figure 33) proved variable, but generally quite high while

the airplane was in clouds. Notably, while the aircraft was in fall-out from the

higher clouds, it was somewhat lower, reflecting a wider variety of sizes. Data

obtained on this flight, together with the Mission Director's comments, are located

in Appendix B.

13. Barnes, A.A. (1)81) Observations of Ice Crystals in Clear, Journal de
Recherches Atmospheriques,VoI 14, No.3-4, AFGL-TR-81-0347,AD A108914.
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4.2 Data for Paicular Pass

Four periods of 5 min each have been selected for closer study. In three of

them the aircraft was in tenuous to thin cirrus; in the other period (2 133 to 2 138Z)

the airplane was in clear air below a solid deck of cirrus.

1. The aircraft was in cirrus almost constantly from 1955 to 2132Z. Dur-

ing the period from 2105 to 2 110Z, the cirrus was less dense than at other times;

Figure 34 shows some of the data observed. The particle distribution bears a

similarity to distributions in the later periods of the 3 February flight. The

density of particles in the cloud probe (40- to 400-MAm) range is about 10 3/m 3-mm.

Particles in this size range seem to have a strong effect on whether the cirrus is

visible or subvisible. As the 2-D data show, bullet rosettes were common among

the ice crystals observed in this thin but visible cirrus cloud, exhibiting many

different shapes.

2. Figure 35 gives a look at another portion of this same cloud band. At that

time, however, (2122 to 2127Z), the cirrus was much more dense, as noted by

both the in-flight observer and the nose camera film. Unlike the earlier time

period, the cirrus was now dense enough to obscure the horizon and limit the vis-

ibility of the aircrew. As Figure 35 shows, particles in the cloud probe size

range were more numerous. As an example, cloud probe channel 5 (centered at

108 MAm) reported 4.31 X 103 particles per cubic meter from 2106 to 2111Z, but

it was an order of magnitude higher (4. 30 X 10 4/m 3 ) from 2122 to 2127Z. As the

2-D data show, the particle shapes were not different. Particle density above

300 ,m was unchanged, but the particle density in the 20 to 2 00-MUm range strongly

affected the opacity of the cirrus. As Figure 25 (in subvisible cirrus) shows,

when the cirrus is even more tenuous, particle density at this size (Cloud Probe

Channel 5) was only 4.48 X 10 2/m3), yet another order of magnitude smaller.

3. From 2133 to 2138Z, the aircraft was in tenuous to subvisible cirrus, but

a solid deck of cirrostratus appeared to be about 1000 to 2000 ft above the airplane.

Although cirrus did not appear, the distribution (Figure 36) shows many particles

in the 300- to 400-Mm range and also a greater number of larger particles - com-

pared to earlier samples examined on this flight. These were probably fall-out

from the higher clouds. Perhaps the presence of the cirrostratus above (see

Figure 30) made observation of tenuous cirrus at flight level difficult. The cirro-

stratus deck seen later (Figure 30) was above the airplane; this produced an ex-

cellent halo. The 2 -D data show a greater variety of particle types and give some

evidence that larger particles have fallen from the cirrostratus deck.

4. The last period examined looks at cirrostratus at a lower level. The air-

plane had descended from 9. 3 km (31, 000 ft) to 6.2 km (20, 000 ft) for investigation

of a lower layer of cloud. The cirrostratus appeared tenuous, much as it had dur-

ing the first period (2106 to 2 110Z). The density of particles, however, had
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increased substantially. This was especially true of the larger particles. As Fig-
ure 37 shows, particles as large as 1760 pm were present. The 2-D data show

that small snow was common, perhaps more so than bullet rosettes, although for
consistency, the latter were used to process the 1-D data. Again, there were

cloud layers above, and this may have made the cirrostratus at the flight level

appear less dense.

5. THE FLIGHT OF 5 FEBRUARY 1979

The last flight of this series was the return of the C-130 to its home base.
Wright-Patterson AFB, Ohio. The aircraft traversed a large amount of territory,

both geographically and meteorologically (see Figures 14 and 38). During the first

two hours, the aircraft sampled weak cirrus which was the result of convergence

ahead of an upper air trough (which appeared as a cutoff low at 500 mbar - see

Figure 15). Figures 39 and 40 show this cirrus. Later, the aircraft flew along

the extreme northern boundary of the cloud shield of a stationary front. The front

itself was 400 nmi south of the aircraft, but a continuous shield extended from the

front. As Figure 41 shows, a cirrostratus layer was well-defined. During much

of this time (approximately 1910 to 2020Z), there was a solid cloud shield south of

the aircraft, while skies were clear to the north. During the last two hours of the

flight, the aircraft moved into a strong polar continental air mass. Only very thin,

wispy cirrus such as that in Figure 42 remained.

The aircraft flew at an altitude of 6 to 7 km (20, 000 to 23, 000 ft) throughout

most of its journey. During the final portion, however, the airplane climbed to
9. 2 km (30, 000 ft) to sample the thinwispy cirrus in the polar air.

5.1 Data Variations During the Flight

Figure 43 shows variations in height, temperature, LWC, DO, and NT during

the first half of the flight of 5 February. During the early portion of the flight (to

approximately 1905Z), the cirrus was isolated; LWC, DO, and NT values dropped

to zero temporarily as the aircraft moved through cloudless areas. Due to the

middle and upper level convergence in the area, upward vertical motion was limited.

Thus very few particles were found outside of the visible cirrus. Data presented

in Figure 43 are continued in Figure 44. A second type of cirrus cloud (which

marked the northern edge of the cloud shield of a front) provided varying values

of LWC, DO, and NT, but only rarely did these values drop to zero. From 1911

to 1951Z, LWC values computed from cloud and precipation probe data dropped to

zero only twice, once for 15 sec and once for 90 see. While fluctuations in the

amount of moisture varied, there was almost always something to sample due to
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Figure 39. Cirrus Over Eastern New Mexico on 5 Feb-
ruary

Figure 4o. Cirrostratus Near the Texas-New Mexico
Border
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Figure 41. Cirrostratus Representing the Northern
Edge of a Frontal Cloud Shield

Figure 42. Cirrus Wisps in Continental
Polar Air on 5 February
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Figure 43. Altitude, Temperature, Liquid Water Content,
Median Volume Diameter, and Number Density vs Time
From 1730 to 1930Z on,5 February

the upward vertical motion along the frontal surface. The final section of the flight

left the frontal boundary behind and moved into another area of predominantly de -

scending motion. Again, the cirrus was more widely spaced and the air around the

clouds contained very few particles.

The form factor during this time is presented in Figure 45 and continued in

Figure 46. Both the early and late portions of the flight reveal widely fluctuating

values of these form factors. Those in the last part of the flight (the polar high)

tend to be higher, indicating a greater consistency of particle size in the cold high.

During the middle part of the flight, the form factor was less variable in value,

indicating less variety in the particle distribution fks a function of time. The values

were quite high, generally averaging about 0. 70. The high form factors appear to

be more common in cirrus less closely associated with surface features or asso-

ciated with weak surface features. In an earlier report of this series,.5 the flightI of 2 February 1979 yielded fairly high form factors in the presence of only weak
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surface features, while the flights of 28 and 29 January yielded much lower form

factors (generally 0.30 to 0. 50) when dealing with a strong surface storm. The

flights of 3 and 4 February 1979, discussed earlier, show results similar to those

of 2 February. Both Varley
1 2 

and Cohen
1 4 

reported much lower form factors

when looking at large scale storms. Plank
1 5 

notes that the form factor is designed

to indicate the type of particle distributions. Thus there is some evidence that

cirrus associated with strong surface features will have a different, much less

uniform distribution of particles than cirrus associated with either weak surface

or upper air features. The middle section of the 5 February flight examined

clouds which were formed from a surface feature, but by the time the cloud mass

had arrived at 23, 000 feet, it had lost the characteristically wide variety of particle

sizes. Most probably the larger particles had precipitated out, leaving only

smaller particles. Data and Mission Director's comments from this flight are in

Appendix C.

5.2 Data for Particular Paient

Six passes of 5 minutes each were selected for closer examination. As Fig-

ure 38 shows, they provide a cross section of the data observed during this flight.

1. The first pass (1806-181hZ) occurred over eastern New Mexico, shortly

after the airplane arrived at a flight level of 6. 5 km (2 1, 000 ft). The cirrus here

was the result of convergence ahead of a 500-mbar cutoff low. It was visible, but

14. Cohen, I. D. (1981) Development of a Large Scale Cloud System, 23-27 March
1978, Environmental Research Papers, No. 739, AFGL-TH-81-0127,
AD A106417, 112 pp.

15. Plank, V. G. (1977) Hydrometeor Data and Analytical-Theoretical Investiga-
tions Pertaining to the SAMS Rain Erosion ProTam of the 1972-73 Seasonat Wallos Island, Virjzinia. AFGL SAMS Rieport No. 5, Environmsntal

Research Papers No.603, AFGL-TH-77-0149, ADA051193.
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very thin. The particle distribution is shown in Figure 47. The number of parti-

cles and ice water content were greater than the two cases of subvisible cirrus

observed on 3 and 4 February. The ice water content is similar to that observed

in most of the passes which contained visible cirrus clouds. Notably there was

more cirrus above, and this may have made the cirrus at the aircraft altitude more

difficult to discern. The form factor was 0. 49, a value higher than that observed

with surface-storm related cirrus, but less than usually observed with nonsurface-

storm relateJ cirrus. A surface trough was present, but the upper air feature
was probably responsible for the cirrus. The form factor -ecreased as the air-

craft entered the frontal cirrus later In the flight.

2. At the time of the second pass. the airplane was near Amarillo, Texas.

By 1838Z, the aircraft was just below a cirrostratus deck which represented the

extremL northern edge of the ( loud shield of the stationary front in the Gulf of

Mexico. The thin cirrus at the aircraft altitude may have been supplemented by

fall-out from the cirrostratus above. The form factor was considerably smaller

(0. 32) than before, and the precipitation probe was quite active, registering parti-
cles as large as 1200 t m (see Figure 48). The number of particles in the smaller

size range had decreased.

3. The third data pass (1q12 to 1917Z) occurred over western Oklahoma. The

aircraft was flying parallel to the front ir the Gulf of Mexico. To the right of the

aircraft was a solid cirrus overcast, whereas the left (north) was clear. The

aircraft was in thin but barely visible cirrus. As Figure 49 shows, most activity

was confined to the ASSP and cloud probes. The activity at the smaller sizes of

the cloud probe (20-200 Wm) increased over the earlier passes. The medium volume

diameter was smaller and the form factor higher, indicating a more uniform dis-

tribution of small particles. The irger particles may have precipitated out as
they moved up the frontal boundary. Thus this high cirrus, which resulted from a
surface front far to the south appeared to be changing c.aracter, becomng mo'e

like jet-stream generated cirrus.

4. The fourth data pass (1932-37Z) was in similar but heavier C rrus over
eastern Oklahoma. As Figure 50 shows, the sizes of the particles had not increased,

but the number of particles had. The aircraft was still in cirrus which represented

the northern edge of the cloud shield of a stationary front; however, now the air-

plane was in a stronger area of the front. Figures 15 and 16 show that there was

horizontal upr -r air divergence, implying strong upward vertical motion in this

area. The median volume diameter had not changed, but the IX.C had tripled.
The nose camera film and Mission Director's notes both indicated that the clouds

had thickened. This thicker cloud was a result of the increase in the number,

rather than the size of the particles. The upward vertical motion of air may have

inhibited the sublimation of some particles, increasing the particle density.
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Figure 47. Particle Distribution: 5 February 1806-1811Z
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5. As the airplane moved northeast, it entered an area of thin cirrus that

was less closely associated with the front. Data taken over southern Missouri

are displayed in Figure 51. The size range of the particles remains similar to

that observed over Oklahoma, but the number of particles decreased. Tne medi-

an volume diameter dropped and the form factor rose. This indicates fewer

particles of a more uniform, and generally smaller size. The cirrus here was

more closely related to the upper air features than to the surface front. It may

have originally been produced by the front, but if so, by this time it had lost most

of the characteristics of frontal cirrus, resembling isolated jet stream cirrus.

6. The final data pass was taken near Nashville, Tennessee. It was in thin

cirrostratus under another layer of cirrostratus. As Figure 52 shows, the number

of particles in the lower channels of the cloud probe (20 to 200 lm) had remained

similar to that of the last three data samples, but those in the higher channels of

the cloud probe (200 to 400 gm) had increased. The result was a large increase

in median volume diameter, a large increase in LWC, and a small decrease in

form factor. The increase in 200- to 280-pm particles may have been the result

of fall-out from the higher cloud layer. The altitude of this pass was 1. 5 km

(6000 ft) higher. As a result, the temperature was colder. The frontal surface

was not in evidence, but the aircraft was in the midst of a band of strong winds.

After leaving this area, the aircraft turned north and soon was in clear air.

6. CONCLUSIONS

This report has examined cirrus on three consecutive days in February 1979.

In general, surface weather systems in the area were weak, although some surface

weather boundaries were usually present. The upper air flow was dominated by

southwesterly winds ahead of a long-wave trough, The resultant cirrus was thin.

With very few exceptions, it was translucent, rarely obscuring the sky. When not

in visible cloud, the aircraft often was in subvisible cirrus. There were periods

during which the airplane was in clear air, with no data sensed by any of the probes.

The opacity of the cirrus seemed to be related to the number of particles in

the 20- to 200-pm range. In cases of subvisible or barely visible cirrus, the num-

ber of particles in this range (the first 8 channels of the cloud probe) was generally

10 3 
to 104 particles per channel in a 5-min average. In cases of visible cirrus,

4 6this figure was generally 10 to 10 particles per channel. An increase in the num-

ber of larger particles had a lesser effect on whether or not the cirrus was visible.

In like manner, the opacity of visible cirrus was more closely related to the num-

ber of small particles rather than particle size.
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Occasionally, the airplane flew beneath a deck of cirrostratus. During these

times, there was an increase in the number of particles sensed. This was prob-

abh+ a result of larger ice crystals falling from tde higher cloud iayer. Often

tsc distributions tended to have a greater number of large particles (5uo Pill or

izarger), as the smaller ones did not settle as rapidly, and sublimated fastf.r.

7. AIII)ITIONAIL COMMENT

All of the reports in this series of cirriform cloud studies have explored a

variety of types, together with physical and microphysical properties as charac-

terized. Particle spe,:tra and liquid water content measurements for a cross

section of visible and subvisible c-irrus resulting from both frontal and nonfrontal

cirrus are provided.

In their entirety, the reports have provided useful data. Beyond this objective,

several observations have been noted in Section 6, as well as in corresponding

sections of the other reports.
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Appendix A
3 February 1979 Data Tabulations

The data format used in the tabulations that follow is explained here. The

date of thp mission appears on the top line of each page. The comments provided

are from the notes made during the flight by the Mission Director.

START TIME Start time of sample. End was 14 sec later.

Time in UMT.

ALT KM Mean altitude of sample (kin).

TEMP C Mean temperature of sample (C).

LWC-SC Liquid water content (in g/m 3 ) calculated over

2-27 urn range of the scattering probe.

G/M**3 Grams per cubic meter.

LWC-CP Liquid water content (in g/m 3 ) calculated over
26-4700 Am range of cloud and precip probes.

LWC % CLD Percent of total water content of the LWC-CP

column determined from cloud probe only.
DO UM Medium volume diameter of equivalently melted

particles.

NT N/M**3 Particle number total per cubic meter over

47-4700 ;Am size range.

LMAX UM Greatest size having > 1 particle ni 3 
mm 1

(in Mm).

FF Form factor (see text).
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03 FED 79 15 SECOND AVERAGE
START ALT TNP LUC-IC LUC-CP LIIC 00 "1 LNAX FF
TIE KN C 0/*ee3 OiNMe3 CLO UN N/Oh*3 O

11100147 1.6 3.1 0.00000 .00001 100 22.05 0. 26 0.00
190102 1.6 3.1 0.000 0.00000 0 0.00 0. 0 0.00

11.0117 1.6 3.1 0.00000 0.00000 0 0.00 0. 0 0.0
180132 1.6 3.1 0.0000 0.00000 0 0.00 0. 0 0.00
18801347 1.6 3.0 0.00000 0.00000 0 0.00 0. 0 0.00
1MU02M0? 1.6 3.0 0.00000 0.00000 0 0.00 f. 0 0.00
1010217 1.6 3.0 .00000 0.0000 0 0.00 0. 2 0.00
MM0232 1.6 3.1 .00000 0.00000 0 0.00 0. 3 0.00
1102,4? 1.6 3.2 .00000 0.00000 0 0.00 0. 5 0.00
1003.02 1.6 3.2 0.00000 0.00000 0 0.00 0. 0 0.00
1003117 1.6 3.3 .00000 0.00000 0 0.00 0. 3 0.00

U10032 1.6 3.3 0.00000 0.00000 0 0.00 0. 0 0.00

1010347 1.6 3.2 0.0000 0.00000 0 0.00 0. 0 0.00
16104102 1.6 3.3 0.00000 0.00000 0 0.00 0. 0 0.00
1004s17 1.6 1.1 0.00000 0.0000 0 275.70 1. 644 .92

1010432 1.5 .1 0.0000 .00001 57 65.63 60. 413 .57
1180447 1.6 .0 0.00000 .00001 100 33.34 400. 47 1.00 Takeoff from Kirtland AF%, NM
1010.02 1.6 5 .00000 0.00000 0 0.00 0. 14 0.00

18805917 1.7 -1.0 0.00000 0.00000 0 0.00 0. 0 0.00
10,0532 1.l -1.6 0.00000 0.00000 0 0.00 0. 0 0.00
11%05,47 1.i -2.3 0.00000 0.00000 0 0.00 0. 0 0.00
1A0602 1.9 -2.0 .00001 0.00000 0 0.00 0. 21 0.00
1910617 2.0 -. 4 .00000 0.00000 0 0.00 0. 5 0.00
106132 2.0 -4.1 .00000 0.00000 0 0.00 0. 5 0.00
1110647 2.1 -5.0 .00000 0.0 00H 0 0.00 0. 3 0.00
10.07102 2.3 -6.3 .00000 0.00000 0 0.00 0. 3 0.00

1MW07,1? 2.4 -7.5 .00000 0.00000 0 275.70 2. 644 .92
11.07.32 2.5 -8.1 .00000 0.00000 0 314.03 4. 923 .00
15,07#47 2.6 -9.4 .00000 0.00000 0 307.37 4. 923 .01

1106102 2.8 -10.7 0.0000 0.00000 0 275.70 3. 644 .92
100011? 2.9 -11.1 .00000 0.00000 0 459.44 4. 1202 .61
110132 3.0 -12.0 .00000 0.00000 0 275.70 5. 644 .92
1801W,87 3.2 -12.9 .00000 0.00000 0 409.03 3, 1202 .63

11809,02 3.3 -13.2 .00000 0.00000 0 600.32 3. 1401 .68
10109,17 3.4 -13.3 .00000 0.00000 0 437.00 4. 1202 .67
100932 3.5 -13.4 .00000 0.00000 0 477.92 6. 1202 .49

11,09147 3.6 -13.7 .00000 0.00000 0 0.00 0. 5 0.00

1181002 3.1 -14.9 0.00000 0.00000 0 0.00 0. 0 0.00
1911017 3.9 -15.5 .0000 0.00000 0 0.00 0. 3 0.00
10110132 4.0 -16.3 .00000 0.00000 0 0.00 0. 3 0.0
1010147 4.1 -16.7 .00000 0.00000 0 0.00 0. 3 0.00
1011102 4.2 -17.1 .00000 0.00000 0 0.00 0. 5 0.00
16111117 4.3 -17.5 .00000 0.00000 0 0.00 0. 3 0.00
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03 FED 79 is SECOND A0R10E
STMP &LT TEO LVC-1C LK-CP LUC N LIAX IF
111 is0 C Ii*0.3 IOs3 CL, a9. 0100.3 V s W

1811132 4.3 -184. .000 *.00000 0 0.0 0. 3 #0
I1111147 4.4 -10.6 .0010 04000 0 0.00 4. 1 0.00
I1012,02 4. -19.4 .000 0.0400 0 0 0.0 0. 3 0.00 mostly blue sky. Some Ci above
11%12117 4.7 -20.5 .1400 .06044 0 0.01 0. 3 0100
1021132 4.0 -21.3 .40040 0ew0 0 0.0 0. 1 0.00
1W12.47 4.0 -21.1 .0000 4.600 0 0.0 0. 3 0.00
1M13.02 4.9 -22.4 .6000 0.000§0 0 0.0 0. 2 0.00
18113217 5.0 -23.1 .0000 0.0"00 0 0.00 0. 2 0.00
10,133 5.0 -23.0 .00400 0.00040 0 0.00 0. 3 0.04
11113.47 5.1 -24.1 .0000 0.0000 0 0.00 0. 2 0.00
10,14102 5.2 -24.10 0.66 0.04 000 0 0.0 0. 0 0.00
1014117 5.3 -25.2 0.004 0.0000 0 0.0 0. 00.0
10,1432 5.4 -2%.9 0.00"0 0000M 0 0.0 0. 0 0.00
10114147 5.4 -26.3 040 0.0000W 0 0.00 0. 0 0.0
111SI02 5.5 -27.2 6.000 0000 0 0.00 0. 0 0.00
11115117 5.6 -27.9 0.00000 0.00010 0 0.44 0. 0 0.00

101#,32 5.7 -20.6 0.60000 0.00000 0 0.04 0. 0 0.00
01115147 5.7 -29.0 0.0000 0.00000 0 0.0 0. 0 0.00
10111612 5.0 -2t.6 .0000 0.0000 4 I0 0. 12 0.00

a 10116117 5.0 -30.1 .00120 .0"444 00 6.49 45I6. 1 .51
1011632 5.0 -30.4 .40432 .40129 100 3 .ft 743. 111 .6
11116147 S.9 -30.6 .04113 .04657 99 14.1 W3605. 413 .77
1017142 4.0 -31.1 .0121 .04551 99 109.6 11910. 413 0
1#81117 4.0 -31.4 .0130 .00160 99 121.24 27M0. 413 .71
00.17132 41 -310. .10011 M#0,24 9 111.41 417. 413 .24
1#117147 6.1 -3.9 .A10S .00039 t0 01.913 1523. 2504 .6
101c1012 6.2 -32.3 .10010 .00032 00 640.76 123. 140 .9f
10118117 6.2 -32.4 0.000 0.00 0 4.44 S. 0 0.0
SWuA1M32 6.3 -32.0 00~0 0000 0 .04 0. 0 0.00
10111047 4.4 -32.9 0.0000 0.0000 0 4.40 0. 0 0.00
10,102 6.4 -33.6 0.001 0.000 0 0.40 0. 0 0.00
009.07 511 -314. 1000 " .040"S 4 0.00 0. 0 0.00

10,19,32 6.5 -34.5 0.00000 0.00000 0 0.04 0. 0 0.0
10119:41 6.5 -34.1 0,0000 0.01000 1 0.0 0. 0 0.00 Will head into a bro.ish Ci layer in a minute
1124 02 6.0 -35.2 #.0#04 0.00000 0 1.0 0. a 09.0
1112017 6.5 -35.4 0.0000 0.00 0 4.00 0. 0 0.00
101 6#32 6.5 -35.6 .60431 .034 M00 59.71 25913. 209 .70 Entering very thin layer
111147 6.5 -35.0 .00260 .0715 99 66.26 79100. 413 .5 r a r
1M1U2 6.5 -36.1 .0I003 .000 4 4.0 0. 25 0.00
1031117 6.5 -35.0 0.00000 0.0000 M 40.4 0. 0 0.0
11.2132 6.5 -35.0 0.00000 0.00000 0 040 0. 0 0.00
10,1,47 6.5 -35.0 0.00 0.00000 0 0.00 i. 0 0.00
30:2,02 6.5 -35.5 0.00000 ,0.00 0 0.00 0. 0 0.0

2.
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03 FED 79 15 SECOND AVERAGE
START ALT TEAP Li.-SC LIC-CP LUC 00 My LAX FF
TIR KN C 6/11e1 0/9*03 CtI UN N/I*3 N

16l22a17 6.5 -35.3 0.00000 0.00000 0 0.00 0. 0 0.0
102232 6.5 -35.2 0.00004 0.0 O# 0 0.00 0. 0 0.00
10,22.47 6.4 -34.6 0.00000 0.0000 0 0.00 0. 0 0.0
10,23.02 6.4 -34.7 .8000 0.00400 0 0.00 0. 3 0.00
16.23gI7 6.4 -34.1 .00004 4.00000 0 0.00 0. 7 O.oo
18.23:32 6.4 -34.9 0.00000 0.0000 0 0.00 0. 0 0.00
11.23.47 6.4 -35.0 0.0000 0.0000 0 0.00 0. 0 0.0
1101402 6.4 -35.0 .0040 .001 0 100 X.21 0934. 311 .5@
10s24317 6.4 -35.1 .00015 .00016 100 03.10 670. 230 .04
18-2432 6.4 -35.0 .00002 .00042 t00 30.04 694. 07 .94
16t24m47 6.4 -34.0 .00001 .000*2 100 61.19 300. 128 .02
18025m02 6.4 -34.7 0.00000 .00001 100 70.21 45. 49 1.0
10:25.17 6.4 -34.5 0.00000 0.00000 0 0.00 0. 0 0.00
16125.32 6.4 -34.4 0.000 0.0900 0 0.00 0. 0 0.06
18,25:47 6.4 -34.2 0.00#4 0.00000 0 0.00 0. 0 0.00
1M2602 6.4 -33.7 0.000 0.00000 0 0.00 0. 0 0.00
11C26117 6.4 -13.2 #.00# #.00000 0 0.00 0. 0 0.00
1112632 6.4 -33.0 0.04000 0.6000 0 0.00 0. 0 0.06
18,26.47 6.4 -32.7 0.00000 4100000 0 0.00 0. 0 0.00
f# 127102 6.4 -33.1 0.0006 00.0000 0 0.00 0. 0 0.00 Will skim tn, ,f Ci.

W 14s2717 6.4 -33.3 0.00000 0.00000 0 0.00 0. 0 0.00
11v2732 6.3 -33.0 0.0400 0.00000 0 0.00 0. 0 0.00
10:27.47 6.3 -32.7 0.00000 0.00000 0 0.00 0. 0 0.06
1M202 6.2 -32.4 0.00000 0.00000 0 0.00 0. 0 0.00
1020,17 6.2 -32.1 0.00000 0.00000 0 0.00 0. 0 0.00
110232 6.2 -32.3 0.00000 0.00000 0 0.00 0. 0 0.00
II12047 6.2 -32.3 0.00000 0.00000 0 0.00 0. 0 0.00
11M2902 6.2 -32.3 0.01101 0.00000 0 0.00 0. 0 0.00
1112%.17 :,I -32. 0.00004 0.00000 0 0.00 0. 0 0.00
10:29 32 61 -31.7 .00056 .00003 100 50.70 456. log .93 Ir n t )p o)f -- rv tiQ clould.
I1829,47 6.1 -31.7 0000 0.000 0 0.00 0. 0 0.00
191|@0@2 6.l -31.6 .000 0.00000 0 0.00 0. 3 0.00
163017 6.1 -31.7 0.0000 0.00000 0 0.00 0. 0 0.00
1130,32 6.1 -31.5 .00000 0.00000 0 0.00 0. 3 .00
11131147 A.d -30.9 .1"00 0.900 0 0.00 f. 2 0.00
1W3102 6.0 -30.4 .0000 .00001 100 50.53 134. 07 1.00
10i31117 5.9 -31.0 00000 0.000 0 0.00 0. 12 0.0:I131132 5.0 -29.4 .0000 .00023 100 134.00 104. 311 .99 eyti.Vs-V l etn eoS1 let2 ,8 20" Very t hi.n. Vis 50 mi etting Verv salcut
10,31.47 5.0 -29.4 .0000 0.00000 0 0.00 0. 2 0.00
15,32,02 5.8 -29.2 .00000 0.00000 0 0.00 0. 2 0.00
10,3211 5.0 -29.4 .00000 0.00000 0 0.00 0. 2 0.00

10,32 32 5.0 -29.3 .0000 .00001 i00 78.20 45. 169 1.00
19%1247 5.6 -21.4 .00000 0.00000 0 0.00 0. 3 0.00

(



03 FIR 79 15 SECOND AVERAIE
START ALT TENP LUC-SC LUC-CP LUC 00 NT LNAX FF
TINE NN C 8/6003 S /0N3 CLS UK N/S**e 63

1M,33,02 5.0 -29.2 .00000 0.00000 0 0.00 0. 2 0.00
1133,17 5.8 -29.3 .00000 0.00000 0 0.00 0. 2 0.00
M332 5.9 -29.6 .00000 0.00000 0 0.00 0. 3 0.00

18.13347 5.9 -29.6 .00000 0.00000 0 0.00 0. 3 0.00
1R134102 5.f -29.? .00000 0.00000 0 0.00 0. 2 0.00
1iS34,17 5.9 -29.7 .00090 0.00000 0 0.00 0. 12 0.00
13,3432 5.9 -29.3 .0007 0.00000 0 0.00 0. 9 0.00
113447 5.9 -29.5 .00025 .00001 100 50.53 133. 07 1.00
1103502 5.9 -29.7 .00474 .00003 100 42.84 759. 140 .65 shoo d h, in ni . , b ha l ,. l

° 
-If t

° 
I, hWt,

10155117 5.9 -30.0 .0011? .00001 100 51.07 93. foe 1.00
M.3532 5.9 -30.0 .00030 0.00000 0 0.00 0. 12 0.00 no op

1103547 5.9 -30.0 .00000 0.00000 0 0.00 0. 3 0.00
1803002 5.9 -30.0 0.00000 0.00000 0 0.00 0. 0 0.00
18136,17 5.9 -30.0 0.00000 0.00000 0 0.00 0. 0 0.00

103632 5.9 -30.3 0.00000 0.00000 0 0.00 0. 0 0.00
11:36147 5.9 -30.2 .00000 0.00000 0 0.00 0. 3 0.00
18037102 5.9 -30.2 .00000 0.00000 0 0.00 0. 5 0.00
183717 5.9 -30.2 0.00000 0.00000 0 0.00 0. 0 0.00
1803732 5.9 -30.1 .00000 0.00000 0 0.00 0. 3 0.00
18137147 5.9 -30.0 .00000 0.00000 0 0.00 0. 5 O. o itoll I"'" foot.,ilo,,,, t19,8r0 honi'A long io ,o n i p right.
11380102 5.6 -29.7 .00004 .00037 100 116.62 601. 311 .96
131117 5.0 -29.4 .00005 .00017 100 127.26 311. 311 .79 "hlCh Co hobo, bot rnt aciiit. Son conrod iTi,, hb w.

19010332 5.8 -29.3 0.00000 0 A000 0 0.00 0. 0 0.00
11131147 5.8 -29.4 0.00000 O.vfjO0 0 0.00 0. 0 0.00
10:39102 5.9 -29.5 0.00000 0.00000 0 0.00 0. 0 0.00
113917 5.8 -29.6 0.00000 0.00000 0 0.00 0. 0 0.00
18:39132 5.3 -29.7 0.00000 0.00000 0 0.00 0. 0 0.00
18139:47 5.9 -29.7 .00001 0.00000 0 0.00 0. 25 0.00
1M4002 5.9 -29.3 .00001 .00014 100 132.11 149. 311 .94
1M4017 5.9 -29.1 .'7l.' .00434 100 132.00 379. 311 .91
1840:32 5.8 -29.4 .00006 .00026 100 132.15 774. 311 .57
18140147 5.9 -30.0 .00000 .OOCt 100 134.00 82. 311 .99
18,41102 5.9 -30.2 .00000 0.00000 0 0.00 0. 30.00 Very thin. Fil-moTeto thov.' ts. lor.1 to, tell vi-.it ', .o i-
10141117 5.9 -30.5 .00002 .00011 100 111.10 464. 311 .76
18,41132 5.9 -30.0 0.00000 0.00000 0 0.00 0. 0 0.00 io or ,oot f it.

10141,47 6.0 -30.9 0.00000 0.00000 0 0.00 0. 0 0.00
18:42102 6.0 -31.0 0.00000 0.00000 0 0.00 0. 0 0.00
18,14217 6.0 -30.9 0.00000 0.00000 0 0.00 0. 0 0.00
18:42:32 6.0 -30.8 0.00000 0.00000 0 0.00 0. 0 0.00
10,42:47 6.0 -30.9 .00006 .00004 100 77.20 370. 189 .75 il'tamnts going by above its Vin s ,i. 'I III Vito,.

10:43:02 6.0 -30.7 .00003 .00004 00 03.4; 185. 19 .09
0:843:17 6.0 -30.9 .00009 .00042 100 115.14 1236. 311 .66 .ood stoff. Vero thio. '1o- 1 Ol t1,'l 'If 11o.
18:43:32 6.0 -31.1 .00091 .00170 99 118.90 2792. 413 .04

I
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03 FE3 79 1SE COND AV01
STMT A.T TEMP LUC-IC LOC-CP LUC 30 lIT LIU FF

TINE IN C 6/ie* 11103 CLI I N/N*0S IN
1143147 6.0 -31.3 ,44431 ,01t0 99 117.76 3964. 413 .74
1M,44s02 6.0 -31.2 .40024 .00117 99 132.65 1436. 413 .17
10104.l7 6.0 -31.2 .0005 .0007 100 60.69 69". 146 .66
10144s32 6.0 -31.0 .40404 .00016 100 63.36 734. 209 .1
1804W07 6.1 -31.1 .0014 ,0065 100 109.53 1239. 311 .69
1614,62 6.0 -31.4 .00616 .00064 100 105.16 1317. 311 .6
1145117 6.0 -31.4 .0011 .60069 100 112.32 2072. III .75
14.32 6.6 -31.3 .01012 .00052 99 99.92 1566. 413 .71
1184547 6.0 -30.9 .6002 .00030 100 1261.7 601. 311 .73
16846802 6.0 -30.9 .00046 .60024 10 96.03 5361. 311 .85
10146.17 6.6 -30.9 .00049 .0050 100 107.26 937. 311 .91
1080632 5.9 -36.7 .04012 .00422 100 100.53 I15. 311 .77
10.46,47 5.9 -30.6 .0401 .00459 10 96.96 1502. 11 .07
1,147,02 5.9 -30.2 .0006 .00031 100 103.00 602. 311 .69
1410707 3.9 -30.4 .0M61 .G63 100 100." 56. 230 1.04
111047132 5.9 -30.3 0,00410 4.000 0 0.60 0. 0 0.0 Every once in a while can see fibers of Ci go by.
11,47.47 5.9 -30.3 0.00000 #.~000 0 0.00 0. 00.00
1MUM0602 5.9 -30.4 6.6,010.0 000 1 0.0 0. 0 0.00 Approaching ano-,er brownish layer. Very slight shadow from the :i band.
1M4817 S.9 -30.4 .$M061 0.40 0.44 . 2f #.a#
1141192 5.9 -30.5 .0000 .60030 96 120.28 39. 413 .94
16140107 5.9 -36.7 .00035 .00209 99 132.52 2562. 413 .05
1149,02 3.1 -30.6 .60029 .0013 O9 121.20 2662. 413 .71
1M149117 5.9 -30.6 .0007 .00410 1"0 97.99 25 . 230 .94
16049S12 3.9 -30.5 .0000f .04061 10 117.10 961. 311 .6
10149&47 5.9 -30.3 ,4031 .00147 100 129.79 2961. 311 .69
1MUM0.2 3.9 -30.2 .0007 .00071 99 114.32 1367. 413 .79
193317 S.9 -30.4 0.00600 0.0000 0 0.00 0. 0 0.00
18136832 3.9 -30.4 0.044400 0.O000 0 0.00 0. 0 0.0 " Mving through the base of r hin brownish CI Layer.
f.5O4 3.9 -29.9 001 .90025 100 133.73 082. 311 .56
16.51103 5.6 -29.2 .00003 6.00400 0 0.00 0. 27 0.00
16.51117 3.6 -26.9 .00600 0.00606 0 0.0 0. 0 6.00
10831,32 5.6 -28.6 0.00006 0.600400 0 0.00 0. 0 0.40
16,1,847 3.7 -26.4 .0400 .f000t 77 51.67 136. 413 .34
1813602 5.7 -20.2 .0034 .0135 96 129.37 4264. 413 .3
16.5211? 3.7 -27.6 .0007 .00047 99 130.29 1479. 413 .62
16,52#32 5.7 -26.1 .0000 .041401 1IO 50.0 93 . IIN 1.00
I1.1247 3.6 -27.7 .00000 .44004 100 70.43 642. 169 .61
fl65l36 5.6 -27.5 .00? .It of 101.09 f31. 413 49
10833.17 5.6 -27.5 .90916 .00412 9 105.06 2619. 413 .54
1M332 5.6 -27.4 .1419 .0070 96 102.38 2434. 413 .69
l0,13,47 5.6 -21.2 .60402 .0003 1M0 104.01 56. 20 1.40
18034S03 5.6 -27.4 00000 000I0 0 0.00 0. 0 4.40
14115417 5.6 -27.5 0.0000 0.004 0 0.00 0. 00.0

'
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03 FED 79 15 ECONS AVtRAOE
0T00 ALT T0P LVC-SC LUC-CP LVC DO PT LIAX FF
T1K In C 9/110421 B/043 CLI UN 6/10* Un
,105432 5.7 -27.7 0.0000 0.00000 0 0.00 0. 0 0.00

14.54#47 3.7 -27.8 .0000 .00001 1" 38.07 S9. 100 1.0
MUM53.02 5.7 -21.0 0.00000 .04003 100 72.41 576. 169 .57 Very thin cloud off to our right.
M5,30a17 5.1 -22.9 .00014 .00055 97 122.11 101 . 413 .75
18355432 3.3 -29.3 .00034 .00093 93 125.69 1099. 413 .69 Should h, increasin conts now. Exc,'llnt vis; can see filaments going
13155147 5.9 -29.9 .00020 .00041 64 132.96 1739. 644 .46 by. Jtist a litti. aoe in the air.
f1836802 3.9 -29.6 .0001 .00031 73 113.56 1545. 644 .44
13|6117 3.1 -29.3 .00011 .00030 63 133.46 937. 644 .59
105632 5.1 -29.1 .00029 .00167 94 127.15 3203. 413 .71
113647 3.6 -28.0 .00059 .00267 92 121.99 6222. 413 .64
1052802 5.6 -20.0 .00062 .00195 97 119.54 4894. 413 .66
18,37,17 3.8 -20.7 0011 .00043 69 123.51 1248. 644 .56
105732 5.0 -20.7 .00007 .00031 99 90.12 156. 413 .70 Vis oven hotter - might have passed nut ,f the thint clod.

110747 5.7 -21.7 .00002 0.00000 0 0.00 0. 27 0.00
)s 5#jD2 5.7 -20.5 0.00000 0.00009 0 0.00 0. 0 0.00 Air "ecm. nery dor.

10185117 5.7 -27.9 0.00000 0.00000 0 0.00 0. 0 0.00
1MUM0112 5.7 -27.2 0.00000 0.00000 0 0.00 0. 0 0.00
19153.47 5.7 -27.0 0.00000 0.40000 0 0.00 0. 0 0.00
10.39.02 5.7 -20.1 0.00000 0.00000 0 0.00 0. 0 0.00
12059117 5.7 -20.4 0.00009 0.00000 0 0.00 0. 0 0.00 Slihilo he getting hack nlo the thin uln-t soon.

cn 1105932 3.0 -29.2 0.10000 0.00000 0 0.00 0. 0 0.00
11159147 5. -29.6 0.0000 0.O000 0 0.00 0. 0 0.00
1900.02 5.6 -29.2 .00001 0.00000 0 181.22 2. 413 1.00
19,0017 5.9 -29.4 .00002 .00006 56 103.1O 262. 413 .53
190013 5.9 -29.5 .00007 .00002 20 170.73 337. 413 .32 Entering vet- thin brownish layer of Ci.

1900147 5.9 -29.6 .00019 .00019 67 126.77 030. 644 .45
19f1,02 3.6 -29.4 .00033 .0105 79 131.76 2093. 644 .66
1901,17 3.8 -29.3 .00053 .00101 64 131.62 4607. 644 .44
19101,32 3.6 -29.5 .00037 .00215 95 124.19 3445. 413 .00
190147 5.0 -29.3 .00076 .00191 15 112.12 7037. 644 .55 Vis i down to - 20 mi. hut still snn.
190202 5.6 -29.3 .00017 .00044 91 123.50 1478. 413 .56
1942O17 5.1 -29.3 .00004 .00045 94 130.31 672. 413 .70
9,02,32 5.9 -29.4 .00003 .00023 99 106.48 530. 413 .30
1902,47 5.9 -29.6 .00012 .00004 100 93.02 197. 230 .96
190302 5.9 -29.7 .00001 .00004 96 109.94 62. 413 .96
19,0317 5.9 -29.6 .00007 .00001 60 60.41 90. 644 .20
19,03,32 5.3 -29. .00005 .00010 91 104.43 432. 413 .61
19.03s47 5.9 -29.5 .00066 .00211 94 125.23 3201. 413 .66 Very thin. liard to tell hase. 4o shadow on ground. 11ll climb lO(xO feet
19104,02 3.0 -29.4 .40016 .00106 17 113.92 24.1d 413 70 to get into it.
19,00n17 5.6 -29.3 .00046 .00036 17 133.85 1187. 413 .52
19,04012 5.1 -29.3 .00006 .00012 42 153.58 776. 644 .35
19104#47 5.6 -29.5 .00002 .00002 79 77.04 113. 413 .54
19105,02 5.9 -30.0 .000 .00005 64 101.72 576. 644 .19

'I



03 FEB 79 SE ECOND WiiK
IT0T ALT TElW LUC-C LUC-CP LIC. 30 OT LNI FF

TINE IN C I/N*e3 E/34*3 CLI UN /OO3 U
19205,17 6.0 -30.4 .00025 .0e091 66 128." I9S. 644 .64
1910532 6.0 -3t.9 .0 M61 .00267 93 115.75 5752. 413 .75
MPOeS47 6.1 -31.1 .00042 .0260 99 126.66 610s. 413 .65

19.06102 6.1 -31.6 .00007 .0041 99 100.22 1296. 413 .65
19106:17 6.1 -31.? .006 .0#175 100 45.11 39850. 230 .74
1910632 6.1 -31.9 .00265 .00357 10 45.34 72993. 230 .80
1910647 6.1 -31.1 .#405 .0003 1" 30.65 22030. 148 .9
19.07.02 6.2 -32.0 0.60000 0.0060O 0 0.00 0. 0 0.00
1M0717 6.2 -32.1 0.60000 0.00000 0 0.00 0. 0 0.00
19,07,32 6.2 -32.0 .1000 .06003 100 12.07 101. 119 .97
90747 6.1 -32.0 .0041 .6009 100 04.37 277. 209 .99
19:i0302 6.2 -32.1 .00004 .00007 100 U.70 747. 209 .68
1900.11 6.2 -32.5 .65016 .00013 10 70.90 1727. 209 .63
11,08M2 6.2 -32.6 .0@M05 .019 10 117.93 1113. 311 .47 Very thin cloud now. Good. Shoull be in and out for awhile.
1M047 6.2 -32.9 .0082 .00003 73 102.46 61. 413 .75
1:909:02 6.2 -33.2 .0004 .06012 9 133.34 263. 413 .63
1910917 6.2 -33.0 .00029 .00076 65 130.75 2673. 644 .50
1910932 6.2 -32.9 .46077 .6113 56 136.46 4605. 644 .45
19109147 6.2 -32.9 .0401 .00055 62 126.31 229. 413 .48
1911002 6.2 -32.3 .0M406 .00019 97 110.71 536. 413 .72
1100107 6.2 -32.9 .4004 .000 99 120.77 976. 413 .74 Going along a band. dr to rt. cloud on left.
1910,32 6.2 -33.0 .00146 .00657 86 119.16 21827. 644 .57
19:10.47 6.2 -32. 0MOM 0.00M 0 0 0.00 0. 0 0.00
191102 6.2 -33.0 .40407 .00022 11 129.51 200S. 413 .33
191111? 6.2 -32.7 .0I5 .0439 55 120.32 2109. 923 .2@ Se base of a very
191132 6.2 -32.8 .00006 .00020 97 124.01 256. 413 .of r very thin layer.

19111147 6.2 -32.1 3.0 100 0.0ome 0 0.00 0. 0 .0 Gnerally out ofo
19#12*02 6.2 -32.9 .0J00I .00045 95 134.34 331. 413 .97 eost of it. Via 100 mi.
1912#17 6.2 -312 .00050.60000 0 0.00 0. 9 0.00
19:12:32 6.2 -32.3 .00002 .40025 92 10.66 745. 413 .67
19112147 6.2 -32.6 .0005 .00057 99 115.12 2113. 413 .59
19013,02 6.2 -12.6 .M0112 .0446 97 76.34 436. 413 .6
1903W1? 6.1 -32.2 .6000 .0012 111 132.60 215. 311 .72
1913:32 6.1 -31.3 0.6500 .00004 1" 11.04 227. 209 .73
191347 6.1 -31.7 .30015 .H0 100 100.94 322. 311 .92
19114802 6.1 -31.7 .00052 .00216 9 120.55 5796. 411 .71
19:10:17 6.1 -31.9 .00003 .65120 100 111.15 2163. 311 .36 Very, very thin cloud, pass in and out quickly.
19:14:32 6.1 -32.1 MIS .00104 100 100.52 2234. 311 .30
19:14047 6.1 -32.2 .00003 .00002 1" 82.21 Ill. 139 .93
19.15102 6.1 -32.2 .0049 .001 :0 71.87 53. 146 1.00 Going through base of thin cloud now, Can see right through It.
19,15:17 6.1 -2.1 .0044 0.400 0 0.0 0. is 0.00
19615,32 6.1 -32.1 .00004 ."1ll 106 3.43 426. 250 .86
19115847 6.1 -32.1 0.00041 0.4040 0 0.06 0. 0 0.00

Ii

I.'
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03 FI 79 IS SICONI AVERME
STAT ALT I#P LUC-SC LUC-CP LUC DO 01 LIAX FF
TINE El C 6/1103 B/oe3 CLS UN N/N*e3 Um

19:6102 6.1 -31.9 0.0000 0.0*00 0 0.00 0. 0 0.00
Ii961i7 6.1 -31.7 0.0000 0.00000 0 0.00 0. 0 0.00
19,16,32 6.1 -31.8 .00000 0.0000 0 0.00 0. 2 0.00
19116,47 6.1 -31.9 .00000 0.00000 0 0.00 0. 2 0.00
19117102 6.1 -31.1 .00037 0.00000 0 0.00 0. 25 0.00
19117117 6.1 -31.9 .00045 0.00000 0 0.00 0. 9 0.00
191732 6.1 -31.6 .00000 0.00000 0 0.00 0. 2 0.00 't.t 11v. i-st ,nterd very. very tb'n l er.
1917147 6.1 -31.7 .00000 0.00000 0 0.00 0. 3 0.00
19111102 .1 -31.& .0080 0."*to 0 0.00 0. 2 0.00
1911,17 6.1 -31.5 .00000 0.00000 0 0.00 0. 2 0.00
1911632 6.1 -31.6 .00000 0.4000 0 0.00 0. 3 0.00
19i11147 6.1 -31.5 .0000 0.00000 0 0.00 0. 5 0.00
191902 6.0 -31.2 .0040 .00000 100 70.85 347. 109 .91 F1511 II ,ld thi 1 .
19119117 6.0 -31.5 .00013 0.00000 0 0.00 0. 11 0.00
191932 6.1 -32.0 .00074 0.00000 0 0.00 6. 12 0.00
191947 6.1 -32.0 .00000 0.00000 0 0.00 0. 7 0.00
19120102 6.1 -31.1 .00000 0.00000 0 0.00 0. 3 0.00
19120#17 6.1 -32.0 .00000 0.00000 0 0.00 0. 3 0.00
192032 6.1 -32.2 .00000 0.00000 0 0.00 0. 3 0.00
19820147 6.1 -32.0 .00041 .00090 100 52.29 14302. 109 .02

" 19,21102 6.1 -31.0 .00025 .00017 100 52.54 15444. 14 .03
1911i17 6.1 -31.9 .0001 .00011 100 06.65 2251. 140 .86 4,,ni., l ir,nlvh ha*nd ,vr left.
192132 6.1 -32.1 .0000 .00006 100 46.04 1384. 120 .84
192147 6.1 -32.2 .0000 .00001 100 84.44 47. 19 1.00
1922.02 6.1 -32.2 .00004 .00024 100 73.65 1867. 230 .75
19122:17 6.1 -31.9 0.00000 .0002 100 91.96 51. 209 1.00 Verv titla,ver -nig m, f-rp+y.; 'n+'d.
19:22,32 6.1 -31.9 .00012 .00047 100 79.69 2771. 230 .78
:9:22,47 6.1 -31.8 .00011 .00070 100 109.61 1374. 311 .86
1923,02 6.0 -31.5 .00007 .00036 100 85.75 1449. 230 .84
192317 6.0 -31.2 .00312 .00870 100 55.26 *eo* 250 .70
192332 6.0 -31.2 .00007 .00015 100 75.25 1063. 250 .66
19%23s47 6.0 -31.0 .00011 .00033 100 $1.52 1665. 311 .50
19,24,02 6.0 -30.l .00032 .00100 96 123.66 2523. 413 .64
19,24:17 6.0 -30.6 .00043 .00107 77 123.54 2863. 644 .61

192423 6.0 -30.7 .00036 .00085 73 127.14 2535. 644 .56
192447 6.0 -30.7 .00037 .00099 77 123.53 2792. 644 .59
9,2502 6.0 -30.7 .0017 .00024 85 133.12 587. 413 .60
192517 6.0 -30.7 .00033 .00040 64 133.55 1604. 644 .46
19:25P32 6.0 -30.6 .00013 .00044 93 133.70 1705. 413 .46
19125m47 6.0 -30.7 .00010 .0000: 31 162.42 100. 413 .37
1926102 6.0 -30.9 .00001 .00015 99 132.97 19. 413 .04 In c1e.r n]. n, Cu t, p1o',v l',1.OOO (tt og tow ti Ieo,
192617 6.0 -31.0 .00031 .00109 96 125.22 1090. 413 .76
i9:26032 5.9 -30.2 0.00000 0.00000 0 0.00 0. 0 0.00

1*
I



03 FED 79 is SECOND AVERASE
START AW Tt*O Lit-SC LIIC-CP LUC DO %I 1,116 fr

TIRE No C 91%663 WWIht CLI UK N/11403 on
19126847 5.0 -29.9 .0001 0.00000 a 0.00 0. 19 0.0
M927.02 5.0 -20.0 0.0100 0.0000 0 0.00 0. 0 0.00

19127.11 5.5 -29.2 0.00040 0.00000 0 0.00 0. 0 0.00
l~o27.)? 5.5 -28.1 0.00000 0.004 0 0.00 a. 0 0.00

V927847 5.5 -20.0 0.00000 0.00 v 0 0.00 0. 0 0.00
MUM0.0 5.0 -20.9 0.0000 O.Wt #§ 0 0.00 0. 0 0.00
19029317 5.5 -29.0 0.00000 0.00000 4 0.00 0. 0 0.00
l9s23.32 5.0 -29.o .00000 0.40000 0 0.00 0. 12 0.00
10021147 5.0 -29.1 .00000 0.00000 0 0.0 0. 2 0.0
M929*02 5.5 -20.2 .00000 0.o000 0 0.00 0. 3 0.00
19S29,17 5.0 -20.3 .000 0.00000 0 0.001 0. 5 0.00
109,3 5.0 -20.5 .ow00m.0t00 0 0.00 0. 3 0.00
M2.9W4 5.0 -20.6 .0400 0.00000 0 0.00 0. 3 0.00
14,0002 5.8 -29.6 .0000 0.0000 0 0.00 0. 2 0.00
M3.017 5.0 -29.5 .0000 0.000 0 0.00 0. 3 0.00
19MM.3 5.0 -29.5 .0000060 0ao 0 .00 0. 3 0.00
19,30.47 5.3 -29.5 .40660 0.0090 0 0.00 0. 3 0."0
19sl3toll 5.0 -29.6 .00000 0.0"000 0 0.00 0. 2 0.00
19.31,17 5.0 -29.6 .00000 0.06000 0 0.00 0. 2 0.00
19il1s52 5.0 -29.6 .0000 0.0000 8 0.00 0. 2 0.00

co 1911.4? $.J -290.6 .00000 0.0000 0 0.00 0. 3 0.00
M932,02 $J3 -29.4 .#0000 0.0004 0 4.00 0. 3 0.0
19,32,1 5.0 -29.4 .10040 0.00000 0 .0 0. 3 0.00
19132832 5.3 -20.3 .00000 0.0000 0 0.00 0. 3 0.00
l9sl2s47 5.0 -29.1 .00000 0.0000 0 0.00 0. 3 0.0
19111161 5.0 -29.2 .0040000.00000 0 0.00 0. 3 0.0
19,33,17 5.0 -20.0 .00000 0.00000 & 0.00 0. 3 0.40
19,3.3 5.0 -20.9 .0000 0.0000 0 0.00 0. 3 0.00
19g347 5.5 -20.0 .0000 0.00000 0 0.00 0. 3 0.00
M034.02 5.5 -29.5 .W000 0.t0000 0 0.00 0. 3 0.00
M03411? 5.0 -29.1 .00000 0.00040 0 0.00 0. 3 0.00
194402 5.0 -30.2 .00000 0.040 0 0.00 0. 3 0.00

19,35 02 5.0 -04 .00000 0.00 0 .of.f 00
19.33 .11 6.0 -30.6 .0000 0.0t 0 0.00 0. 3 0.04

19,3,32 6.0 30. .0004 0.000 0 00 0.3f.0
693347 :. -30. .0 0 0.100 0 0.00 0 9 :00

19,36802 6.0 -10.7 .O000 0.1060 0 0.00 0. 3 0.00
19,36,17 6.0 -30.5 .000000.000 0 0.00 0. 3 0.0
19134132 4.0 -30.5 .0000 0.6000 0 0.00 0. 1 0.00
lf10047 4 . -3. .000 0 0000 0 00 . 300
1 ,37.02 4.0 -3,.0 .90060 :0.0000 0 0 0. 0.00
19$17117 6.0 -31.0 .00001 0.00000 0 0.00 0. 21 0.00



03 FED 79 15 SECOND AVERA1E
START AL? TNP LUC-$C LUC-CP LUC D0 NT LAX FF
TIME KN C |/N*03 6/6$e3 CLI UN N/N..3 O

19137132 6.0 -30.6 .00000 0.00000 0 0.00 0. 3 0.00
19137347 6.0 -30.6 .00000 0.00000 0 0.00 0. 3 0.00
19.3t102 6.0 -30.9 .00000 0.00000 0 0.00 0. 3 0.00 'Inch Co below the w w're approac'iing. 2n,110 feet.
19138117 6.0 -31.0 .00000 0.00000 0 0.00 0. 3 0.00
1911132 6.0 -30.9 .00000 6.0000 0 0.00 0. 3 0.00
19,30847 6.0 -30.1 .00000 0.0000 0 0.00 0. 3 0.00
19.39102 5.9 -30.7 .00000 6.00000 0 0.00 0. 3 0.00
19e9is? 5.9 -30.6 .00000 0.00000 0 0.00 0. 2 0.00
1939132 5.9 -30.8 .00003 .00029 100 96.63 791. 230 .94
19139147 5.9 -30.7 .00044 0.0000 0 0.00 0. 3 0.00
19v40s02 5.9 -30.6 .00000 0.00000 0 0.00 0. 3 0.00
19i40117 5.9 -30.6 .000" .0002 100 70.20 07. 169 1.00
19s4032 5.9 -30.5 .00000 0.00000 0 0.00 0. 2 0.00
1914047 5.9 -30.6 .00000 0.00000 0 0.00 0. 3 0.00
1914f102 5.9 -30.6 .0000 0.00000 0 0.00 0. 3 0.00
19.41:1? 5.9 -30.7 .00000 .00001 100 71.07 52. 140 1.00
19141132 5.9 -31.7 .00000 .00003 100 90.06 Ill. 209 .O9
19,4114? 5.9 -30.7 .00000 0.00000 0 0.00 0. 2 0.00
29142.02 5.9 -30.8 .0000 .00001 100 70.26 43. 169 1.00
9,142017 6.0 -31.0 .00001 .00002 200 60.90 142. 146 .95
19%42o32 6.0 -31.1 .0026 .00137 100 93.86 4667. 311 .72
19,14247 4.0 -31.1 .00026 .00166 100 102.94 4575. 311 .76
19,14302 6.0 -31.2 .00024 .00102 100 105.12 3121. 311 .71
19343117 6.0 -31.3 .00163 .00051 100 69.44 2178. 250 .77 i iile of f,<i thj,-k irewo look.
19143,32 6.0 -31.3 .00000 .00011 100 70.25 976. 109 .82
19,14?J7 6.0 -31.7 .00007 .00017 100 68.63 1434. 169 .05
19144102 6.1 -31.6 .00001 .0000 10 65.15 66. 128 1.00
19,14417 6.1 -31.1 0.00000 0.00000 0 0.00 0. 0 0.00
19,14432 6.1 -32.0 0.00000 0.10000 0 0.00 0. 0 0.00
9,144:47 6.1 -32.1 .00000 0.00000 0 0.00 0. 3 0.00
19145:02 6.1 -32.2 .00020 .00006 100 41.37 2471. 120 .77
19,45017 6.1 -32.3 0.00000 0.00000 0 0.00 0. 0 0.00 n thin C1 lao fow. The browI harge, to whit, n we 

2
P.telwwoe.

19s45,32 6.1 -32.3 0.00000 0.00000 0 0.00 0. 0 0.00
19,43147 6.1 -32.2 0.00000 0.00000 0 0.00 N. 0 0.00 vi., inn 10 .
19,4602 6.1 -32.3 0.0000 0.00000 0 0.00 0. 0 0.00
19,46117 6.2 -32.6 0.00000 6.0000 0 0.00 0. 0 0.00
29,46#32 6.2 -32.6 0.00000 0.00000 0 0.00 0. 0 0.00
19,1464? 6.2 -32.6 0.00000 0.40000 0 0.00 0. 0 0.00
19:07:02 6.2 -32.6 0.00000 0.00000 0 0.00 0. 0 0.00
1914717 6.2 -32.9 .00000 0.00000 0 0.00 0. 2 0.00
9,147,32 6.2 -32.8 .00000 0.00000 0 0.00 0. 2 0.00

19.47s47 6.2 -32.1 .00000 0.00000 0 0.00 0. 2 0.00 1, r1,o, nOw, porwiltl to , i h-dn
29,41:02 6.1 -32.7 .00000 0.00000 0 0.00 0. 2 0.00

/,



03 Fit 79 15 SECOHI AVERAGE
START A1. TEP LK-SC LIC-CP LVC U0 NT LAX FF
TIRE KI C S/0113 6/1043 CLI ON if/*e3 UN

M4W.17 6.2 -32.1 .411040 0.41440 a 0.00 0. 3 0.00
19432 &.2 -32.9 .6000 4.00000 0 0.00 0. 2 0.00
194O47 6.2 -32.7 .60000 0.004000 0 0.00 0. 2 0.00
194902 6.1 -32.5 .00400 0.00000 0 0.00 0. 2 0.00
194917 6.3 -32.3 .0000 0.00000 It 0.00 0. 16 0.00
1949,32 6.1 -32.2 .0000 0.00000 0 0.00 0. 2 0.00
949,47 6.1 -32.3 .0000 0.000 0 0.00 0. 2 0.00
19s4*102 6.1 -32.6 .0000 0.0000 0 0.00 0. I0 0.00 Should begin to get counts soon. Must he in it now. Pibrous element%
190401|7 6.1 -32.7 .4000 .#0003 10o 41.66 290. 126 1.29 going by.
19,5032 6.1 -32.3 .00001 .00002 100 46.62 351. 17 .97
1915447 6.) -32.3 .0000 0.00400 0 0.00 0. 2 0.00
I91SII02 6.1 -31.9 .00210 .00014 100 41.27 2863. 100 1.00
I9It 7 6.1 -32.1 .40000 .00901 100 42.31 223. 67 1.00
19s51132 6.0 -31.6 .00000 0.00400 0 0.00 0. 3 0.00
19151147 6.0 -31.? .00000 0.00000 0 0.00 0. 3 0.00
19952402 6.0 -31.4 .00000 0.0000 0 0.00 0. 2 0.00
19.52117 6.0 -31.1 .00000 0.00900 0 0.00 0. 2 0.00
19852132 6.0 -31.1 .00000 0.00900 0 0.00 0. 2 0.00
19152847 6.0 -31.0 .00000 0.0000 0 0.00 0. 3 0.00
19153102 6.0 -31.0 .00000 0.00000 0 0.00 0. 3 0.00
19153.17 4.6 -30.6 .0000 0.0000 0 0.00 0. .3 0.00
195332 4.0 -30.9 .10000 0.1000 0 0.00 0. 3 0.00 In the Ci hand. Near tops. hrowninh Ci, rlz.,ntal vis tow.
19S3847 4.0 -31.0 .00400 #.#off # .00 0. 3 0.0
191S4102 3.9 -30.1 .00015 0.0000 0 0.00 0. 14 0.00 iothin on snowstick
19,5417 3.9 -30.9 .00001 0.00000 0 0.00 0. 7 0.00
1954#32 5.9 -30.9 .00094 .00002 10 91.96 49. 209 1.00
190 47 4.0 -30.9 .00216 .00002 100 30.00 604. 37 .83
19155102 ",a -31.t .0040 .00001 100 50.07 93. Io 1.00
195SsI7 4.0 -30.6 .004 0.0000 0 0.00 0. 3 0.00
190532 6.0 -30.7 .0013 0.00000 0 0.00 0. 12 0.00
195547 6.0 -31.0 .00626 .00015 100 48.14 1790. 146 1.12
19156102 6.0 -31.3 .90001 0.00000 0 0.00 0. 25 0.o0 Skinmming tops. Can see through to ground, but Ihere's probably 0hadow on

19#56117 6.0 -31.2 .00800 .00004 100 31.07 1336. 87 .87 ground. Fibrous elements gotnt by.
19.46M3 6.0 -31.1 .00050 .0004 100 41.69 790. I00 .94
11156847 6.0 -33.2 .00996 .0o00t 100 33.34 485. 47 1.00
19147102 6.0 -31.1 .00667 .00005 100 07.36 10. 1 7 1,12 Occasionally go through a top that is higher than others.
19#57.17 .9 -30.8 .00233 .0002 10M 61.6f 199. 126 .93
1918732 6.0 -30.9 .00259 .0006 M00 50.67 1469. 148 .74 Still skimming tops
19157147 6.0 -31.0 .00370 .00001 100 42.30 217. 67 1.00
I9150180 6.0 -30.9 .00759 .0004 100 41.97 1402. 57 .06 'tII right on top. Not an even flat top, hot sticks op in various places.
19513s17 5.9 -30.7 .0011) .0001 It0 50.53 127. 07 1:00
1g.56l32 6.0 -30.6 .00250 .0003 300 39.5 457. V7 I03 Can see through to ground, but short ranre is 3 to 4 mi.
19.36.47 5.9 -34.6 .00014 0.00000 0 0.00 0. 9 1.00

/



03 FEB 79 15 SECOND AYERME
START ALT TOP LVW-S LVC-CP L*C S0 *T LMAX FF

TINE 10 C AIS~ N/lt ~L UK N/K' UK
19,59#02 5.9 -30.4 .00105 .0000! 1 32.58 222. 67 1.00
19.591:7 5.9 -30.2 .00212 .6003 100 4,.59 499. 87 .97
19a59s32 5.9 -30.0 .00312 .00 tOO 65.15 69. 128 1.00

19 59,47 5.6 -29.7 .4000 0.0000 0 4.00 0. 3 0.00
20,00102 5.8 -28.9 .60431 .40002 144 $1.96 52. 209 1.00 \,ry ilin, Vit wo 7wtt ls tlirker. i've, i. thit the ground i., grri t

2:04W,1 5.9 -29.6 .00992 .00011 100 64.07 077. 250 .63 b~w Very ,-~n.r toV< . Rri%'! t bloc, ~I ,Ig joot .love tnps.

20,00,32 5.9 -30.4 .00141 0.00000 0 0.00 0. 23 0.00
20100147 5.9 -30.6 .00749 .00001 100 58.07 87. 108 1.00
20801102 5.9 -30.5 .00000 9.00000 0 0.00 0. 5 0.00
Z0117 5.9 -30.5 .00952 0.00000 0 0.00 0. 23 0.00
20101132 5.9 -30.6 .00900 0.00000 0 0.00 0. 5 0.00
Z0.1,#47 3.? -30.0 .00257 .00002 100 37?91 688. 47 .94

20s02,02 5.9 -30.0 .00145 .00002 104 54.43 550. 108 .73 Still riphI , top 01 t-rr.,trl:to0. E l;eo Riveo ohaIlorE
20,0207 3.9 -30.7 .01283 Mott1 100 49.81 1900. 209 .66 h cir-lo0E
20.02.32 5.9 -30.2 .00092 .60192 100 47.30 40130. 209 .77
20,0247 5.9 -30.1 .00000 .00002 104 4.41 171. 108 1.00
20,03.02 3.9 -30.3 0.00000 0.00000 0 4.4. 0. 0 0.00
240317 5.9 -30.5 .00216 .0000 t00 5I.07 07. 108 1.00
200 3022 %.V -30.2 .0010 0.00000 0 0.00 0. 16 0,00
201347 3.9 -30.3 0.00000 0.0000 0 0.00 0. 0 0.00
2040002 S.9 -30.4 .00900 0.00000 0 0.00 0. 2 0.00
20,04,10 3.9 -30.6 .00tsd .00299 100 01.09 70145. 210 .0
20,0432 5.9 -30.6 0.000 0.00000 0 010 0. a 0.00
20,04,47 5.9 -30.7 .40026 0.00000 0 0.00 0. 14 0.00

24,05,02 5.9 -30.8 .00223 .00001 100 50.07 09. 100 1.0 i golrr l h-, lih t ipo f. lno rr ,

20,03017 5.9 -30.5 .00001 0.00000 0 0.00 0. 9 0.00
20,05:32 6.0 -31.1 .00317 .4005 100 52.66 092. 128 .90
20105,47 6.0 -31.2 .0156 .4040 10 63.60 371. 146 .97 .
29i06,02 5.9 -31.0 0.0004 0.40004 0 0.00 0. 0 0.00 .low ln j4to .m brl I otrrsiJ i'

20,06:17 5.9 -30.5 6.0000 0.0040 0 0.00 0. 0 0.00 No. v . V 1 O

20106:32 5.0 -29.8 .00000 .4001 100 70.20 42. 149 1.00
20,04,47 5.6 -20.5 .00025 .0476 99 114.25 2863. 413 .59
20,07,02 5.4 -27.! .0001 .0041 100 4,20 44. 149 1.00
20,07217 5.3 -26.0 9.0000 0.00000 0 0.00 0. 0 0.00

r
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Appendix B
4 February 1979 Data Tabulations

The format is the same as that used in Appendix A.
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04 FED '9 I5 SECOND AUEAGE
START ALT TEMP LUC-SC LUC-CP Li8 flo NT LOAX FF

TINE K0 C i'8¢:3 Gi/' CLD UN NJN.3 UN

21:02:15 9.3 -4.2 002 .0011 10 33.59 ISO. I11 .78
21:02:30 9.3 -40.3 .0 1 0.:::00 " 0.00 0. 22 0.00

21:02:45 9.4 -40.4 .00000 0.00000 0 0. 0. 14 :.00
21:03:60 9.4 -40.4 0.00000 0.J0000 0 0.60 0. 9 0.00g

21!03:15 9.4 -40.5 .0002 .00004 100 58.89 430. 141 ,.6 Little tuft above us coming up. We'll get a piece nf it.

21:03:30 9.4 -40.5 .00001 .00007 lot 46.82 126. 128 .91

21:#3:45 9.4 -40.6 .09009 ,01 0 22 .85 0. 26 9.0
21:04:01 9.4 -40.5 0.00000 0.000 0 0.It 0. 0 0.00 A couple of hundred feet under a tuft. No particle count.

21:104:15 9.4 -40.6 :.00000 .00001 100 42.38 169. 67 1.00

21:04:30 .4 -40.5 0.00000 0. 0000 0 8.00 0. 9 0.00 Out fron under it. Still no particle count.

21:04:45 9.4 -40.6 0.00000 0.0800 0 0.00 0. 0 0.00

21:05:00 9.4 -40.6 0.0000 0.0000 0 I.ll 0. 0 .90

21:05:15 9.4 -40.6 0.0f000 0.00000 0 0.00 0. 0 0.00
21:05:30 9.4 -40.7 0.f000@ .00001 100 84.44 35. 189 1.00

21:05:45 9.4 -40.7 .0001 0.f000 9 0.00 0. 20 0.00

21:06:00 9.4 -40.7 .00002 .00021 1:1 133.74 216. 311 .90
21:06:15 9.4 -40.7 .00102 .00284 84 120.12 8014. 644 .60

21:06:30 9.4 -40.7 .0004 .016 If0 125.55 289. 311 .0

21:06:45 9.4 -40.7 .0031 .011 99 100.14 3859. 413 .66

21:#7:00 9.4 49.7 .0956 .01210 93 113.91 5600. 644 .63 Clear to right, Thin tufts of Ci going by above. Getting som counts now.

21:07:15 9.4 -40.7 .10014 .01033 94 123.11 1663. 413 .49

21:07:30 9.4 -40.7 .00025 .00117 99 113.38 2971. 413 .72

2!:07.45 9.4 -40.7 .00074 .00142 70 116.92 5360. 644 .52

21:08:00 9.4 -40.8 .00013 .00044 99 97.27 3271. 413 .52

21:08:15 9.4 -49 .00011 .00026 99 56.07 4220. 413 .75

21:08:30 9.4 -40.9 .0006 .00004 100 50.66 492. 209 .64

21:08:45 9.4 -40.9 .00000 .06001 100 46.65 266. 87 .97

21:09:0 9.4 -40.9 .:::: 9.600 0 f.90 0. 89.90
21:09:15 9.4 -40.9 .00003 .00004 100 70.41 605. 148 .70

21:09:30 9.4 -40.9 .00001 .0005 t00 76.46 612. 189 .64
21:09:45 9.4 -40.9 0.00000 0.00000 0 0.00 0. 0 9.00

21:10:00 9.4 -41.0 .9002 .00616 00 95.47 1138. 250 .58

2?:19:15 9.4 -41.0 0.000 #.0000 0 0,0 0. 09.00

21:10:30 9.4 -41.0 0.00600 0.00000 0 0.00 I' 0 0.00

21:10:45 9.4 -40.9 0.00000 0.00000 0 0.00 0. 9 9.00

21:11:00 9.4 -40.8 f.0000 0.0000 0 0.00 0. 0 0.90 Banking to left toward the heavy Ci.

21:11:15 9.4 -40.8 0.00000 0.00000 0 0.00 0. 0 0.0

21:11:30 9.4 -40.8 0.00000 0.00000 0 0.00 0. 0 0.00 Heavy Ci straight ahead, but we're continuing turn.

21:11:45 9.4 -40.0 0.00000 0.00000 0 0.00 0. 0 0.00

21:12:00 9.4 -40.801.00000 0.0000 0 0.00 0. 0 0.0

21:12: 15 4 .9 11: 15 99. 128 1.00

21:12:30 9.4 -40.7 0.0000 .0001 100 71.987 39. 148 1.0 Can see tufts going by on Its side. Small segments going by closer to us.

21:12:45 9.4 -40.7 .00011 .00139 100 68.93 3651. 230 .74

I
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04 FEB '9 !5 6gt '19 .DfA g _
START ALT TEMP LUC-SC LUC-CP LUC D0 NI L-1A) F

TINE KM C G'/:3 6/A,3 CLIo U N/N*s3 UN

21:13:00 9.4 -40.7 .00028 .910? l00 '3.04 7186. 311 .6t Very thin segment coming up. Can see rightthroLh.

21:t3:15 9.4 -40.6 #.Off#0 #.#Off# 0 0.09 0. 0 0.00

21:13:30 9.4 -4.' 0.00000 .01101 100 65.15 50. '29 I.0 
T
inw out of it.

21:13:45 9.4 -40.5 0.90900 .0101! lot 42.38 '68. s' 1.A

21:14:90 4.4 -40.4 00000 0.010 0 0.0@ 0. 12 0.4?0 In clear TOW.

21:r4:15 9.4 -4.4 .06091 .0§03 '90 42.39 > . 08 .44

21:14:30 9.4 -40.4 .*1001 .t0f01 100 33.34 362. 4. 1 .40

21:14:45 9.4 -49.4 .0900' .Off2 'ot 5BB 273. 19 .'16

21:15:00 9., -40.4 .0000' .0111 1 100 58.0? s. 09e 1.10

21:15:1 9.4 -40.4 .01004 . 111 l00 l18.o I1s. 31, .96

21:15:30 9.4 -40.3 .00004 .00012 lo0 4'.'1 ' :25 . 18- .14

21:15:45 9.4 -40.3 .005 .8602t '00 P5.?1 lIlA. 311 -1

21:16:00 q,4 -40.2 .00015 .00024 100 92.90 '313. 209 ."

21:10:12 9.4 -39.8 .0002? .1055 l0 58.9! 9P6. 200 . oin und,r om- thin cloud. Hard to sav how much higher it is. Probably

21:'6:30 9.3 -39.? 0.00000 0.00000 0 0.oe 9. 0 . getting som. fall-out. Some fibrous Ci 5000 feet below us.

2':'i:45 9.3 -39.5 .f0000 0.0#00 0 0.10 0. 14 90

21:17:00 9.3 -39.4 0.1000 0.0000 0 0.00 0. 0 0.04

2l:'':15 9.3 -39.5 .|001 .00016 l00 108.91 97. 311
21:17:39 9.3 -39.6 .0103? .00090 9. 96.83 3i'. 413 .'1

-a 21:12:45 9.3 -39.6 .1007 .01011 84 134.49 435. 413 .47
0' 21:08:09 9.3 -39.7 0.001000 ,0f1l 100 65.1. 52. 128 '.90 (,an see mare stuff going hv above us.

21:19:15 9.3 -39.6 .000 .00001 l0 65.15 52. '28 .a

21:'8:30 0.3 -39.7 .1002 .00002 100 35.9 48. 04.

21:16:45 9.3 -39.9 0.00 .0009' '0t 38.
0
9 93. 6- -" - 'm t h( Ii b, low - .it least, ice crystal type.

:10:00 0.3 -39.4 .01#0' 0.00000 0 0.00 0. 29 4.90

-,'9:15 9.1 -39.' .00000 0.0000 0 0.00 0. 14 0,0@ Still going inder very thin tufts, probably at nisihie from ground at all.

21:.30 9.3 -3
0
.t .00040 .00118 99 '26.23 ' 28. 91 .

2':'0.45 9.3 -39.6 .0004 .00014 '00 125.95 432. 311 .6,

2':20:00 9.3 -39.5 .60084 .00282 '00 '0'.' ill.-
.1:20:15 9.3 -PO.6 .90401 .0003 009 0 ' 549 , '.--a C. Iso:4sI 1k. to f t of th in cot ton above us.-

A2:3 9.30 .4 .0090' .?0005 100 1.Pz 6q3. I6Q . 4 N-ow nte blue.'k bcooeus

'''00 0.3 -9 .0005 .0004 'o 45.03 859. 16 .68
40.1 .00003 .01 900 134.0 144. ill ..o

21:21:3f 9. -40. OfP .00f90 10?0'9 3e.0 1.?. i' 94

:-:':4' 9. -40' .0001 .f#P@ 0 92.?" 34.250 Between lavern prednlnantly.
O12f o0 4039h .00002 .000'' 'ee 6'.,' "'t9 'p

-4 '3'. .0900 .909'0 't0 49.51 3'3 '

': 0 o. -3y' .0003' .000,' of -. ; '.4. 31t''

F - go - .0 0059 .0 : 0 4 18. ill .'6

:-!o.0014 4< 9 9. 108 413.'
I .000P .00203 110.1? 0119. 41? .s1 Nw in lighter cloud. l.ood stuff. Can see blue sky under and over a

n4 hand ahead. Will go under it snon.

'9



04 FER '9 5 SC'014 AVERAGE
ST14 AL! FlP Q'C-SC LU-CP LUC D0 NT LOAX FF

T," 4 C 5: 0.3 6,93 CLD 10 f. '4;3 UM
2t:51:3g f 3 "2. f. e..,*g, * 0 Ci above and to the right.
29:51:45 9.3 -42.4 :.Ofog g.eeege 4 0i 0. 4 099

20:52:0! 9.3 -42.4 o.ooo g.e. g.9 9. 4 9**g
20:52:15 9.4 -42.4 I~0 goee01 e~e0 g. 0 *.90
29:52:3 9.4 -42.4 f :.: t'99.999 t * :.to Hdg 045', but in turn. No cloud ahead but Ci off to our right. Shadows below
20:52:45 0.4 -4 .3 0 00 f. 0 .0. f. 9 0.00 the Ci. It's 10 mi off to our right. The very thin good stuff is a couple
Z#:53:9o 9.3 -4 2. t 40### #9::9:4 99: 0. : t.:: thousand ft above us, but can't reach it.
20:53:15 9.3 -42.5 9.50 00. 9.0590 0 00 0. 9 9.00
. :53: 3 9.2 -41.9 1.gooog e.q* I 9.ff 0. 9 0.QE
20:53:45 9.3 -41.9 0.*@ g.01#0 0.0 0. 0 0.50
20:54:0o 9.4 -42. 1.00000 1.01090 0 1.00 0. 0 0.00
20:54:15 9.3 -41.9 1.90100 4,00 0 0.99 0. 9 0.90
20:54:30 9.4 -41.9 000 0.,01100 *.11 0. 0 9.00
25:54145 9.4 -44.9 0.49996 0.00900 0 .09 0. 9 9.90

20:55:00 9.4 -41.8 0.0000 0.90 0 0.00 0. 9 9.90
2,:55:15 9.4 -41.7 0.95990 0.99909 0 0 1 0 4.90
26:55:30 9.4 -41. 1.::::: :.000 0.09 f. 9 6.9f
20:15:45 1.4 -4I.7 L999 0.9999 0.44 9. 4 9.90
20:56:00 9.4 -4.7 f. 99 .60#9 1 0.00 0. 0 9.90
2:56:15 9.4 -41.6 9:14#0 :.94 4 :.:: . 0 9.If
S :56:3f 9.4 -44.6 0.99900 0.4999 0.00 0. 9 9.90
20:56:45 9.4 -41.6 0.04499 0.=9999 0 9.00 . 0 0.09
I9:$7:"0 9.4 -41.5 0.99900 0.9090 0 0.00 0. 9 0.90
29:57:15 9.4 -41.5 0.9400 0.00900 0.00 0. 9 4.94
29:37:30 9.4 -41.5 0.106 0.90191 0 .00 0. 0 #.0

29:57:45 9.4 -41.4 .00110 .900610 1 9.40 0. 2 0.90
29:59-0: 9.4 -41.4 0.0900 0.61#00 .00 0. 4 0.90
24:59:15 9.4 -41.3 9.999460.99400 0.09 0. 9 9.90
29:59: 34 9.4 -41.3 0.99999 4.99944 9.00 4. 4 9.49

20:59:45 9.4 -41.2 10996 0.099# 0 0.09 9. 0 010
26:59:09 9.4 -41.1 0.94999 0.44099 4.94 9. 9 4.99

24:59:15 9.4 -41.1 0.0090| 0.044 0 0.40 9. * *.$* in clear air now, with thin cloud on the right. Under thin cloud but

2s:59:30 9.4 -41.1 :.::10 0.990:4 6 .49 6. 4 4.40 approaching lower heavy hand ahead.
26:59:45 9.4 -41.9 0.0010 0.09400 0 .90 4. 9 9.49
21:49t90 9.4 -4;. .090 .4f### 0 0.09 0. j O.M0
21:9:15 9.4 -40.9 .90040 0.#000 a 0.00 0. 4 f.o
21:09:3f 9.4 -49.8 0.000 0.9|04 0.00 0. 0 9.90
21t:4f 9.4 -49.2 0.7 90 100.0 0. 0.9
21t:0109 9.4 -40.7 9.99000 9.49i0I 0.00 0. 0 0.00
z :.1:15 9.4 -44.6 0.999 *.:#of9 9 :0.00 0. 9 9.90
21 :30 9.4 -40.4 :.90 .90001 10 71.97 .3. 14. '.q0 Tuftq of thin cloud now. Looks like cotton.
21:01:45 9.1 -49.1 .f 3,: ,931 9 99.;1 f 541. 413 .73

is02:00 9.4 -40.2 .#08 .0291 100 10.36 4116. 3 .81

S'-'

/



44 FEl 79 15 SECONI 4VER46
53003 41.1 104P l..l3CS lUC C9 l. Of 94 1 194 99

TM4 9.9 C. sm"* 6/0-*3 CiS 14 N/4a03 U"1
21:41:45 9.0 -41. .0110 #.M0004 0 0.00 0. 2 0.00

21:41:00 9.1 -40.1 .10600 0,11M0 0 0.00 0. 2 0.00

2#:41.15 9.# -40.2 #.Off*# 0,0#09 # 0.40 V. 0 #.of

20:41:10 9.0 -41.10.000 00.0606 0 I.04 0. 4 0.Of

20:41:45 9.0 -40.1 0.01000 0.0f044 0 0.00 0. 0 4.40

21:42:00 9.0 -40.1 0.0100 #.00001 1 0.0 4. f 0.40
20:42:15 9.0 -41.1 0.0110 6.6#5#6 0 0.00 4. 0 4.00

20:42:30 9.0 -39.8 1.00111% #.$#§ 0 0.00 0. 4 9.e#

20:42:45 9.1 -4.0 0.01110 0.1040 0 0.0 0. 0 0.0

20:43:00 9.1 -40.7 0.10000 0.1001 0 0.00 0. 0 4.0

2F:43:15 9.2 -41.2 0.0100 0.00000 1 0.00 6 . 4 4.4.
2#:43:30 9.3 -41.6 0.000 0 i.000 0 #.0 0. 0 #.
20:43:45 9.3 -41.9 1.1000 0.0#11 1 0.00 0. 0 4.40

20:44:00 9.3 -42.0 0.0160 0.0001 0 4.01 0. 0 4.40
20:44:15 9.3 -42.0 0.0000 0.60#1 4 0.00 4. 0 4.Of

20:44:31 9.3 -42.0 0.0000 1.40000 1 0.00 0. 9 0.00

20:44:45 9.3 -42.1 0.00000 0.1000 . 0.00 0. 4 4.44
20:45:00 4.3 -42.2 0.1000 0.01. 00 1 .00 0. 4 0.40

20:45:15 9.3 -42.2 #.000M0 6.9#000 0 #.§0 0. # #44
- 20:45:30 9.3 -42.2 0.00000 . 00 I 0.1 0. 4 4.0

-3 20:45:45 9.3 -42.2 0.1000 0.0000 0.0# 4. 4 4.40

20:4:01 9.3 -42.1 0.0100 0.0001 0 IM. 0. 4 4.4

24:46:15 9.3 -42.0 0.00010 .00000 1 0.00 0. 0 0.40
20:46:3 9.3 -41.1 0,0000 0.00000 0.00 0, 4 4.40

20:46:45 9.3 -42.4 0.000.0440 0 0.00 . 4 0.40
20:47:00 9.9 -42.0 .00060 0.00040 0 0.00 0. 2 4.40
21:47:15 O.j -41.9 0.6100# 9. 004 0 1.00 0. 0 0.01

!V.47:1 9.3 -41.1 0.000 0,004Q0 # 4.40 # , 4 0.00

21:47:45 9,1 -41.' f.00104 0.0004 0 0.00 0, 4 0.44
20:49:44 9.3 -41.2 0,1001 000000 0 4.00 1, 0 0.f0 Over Roswell 10,22', Ci close to us - maybe IWO' alyve us. Running along

448:5 9.3 -41.9 0,1000 0.100 t 0.0t 0, 4 0.40 a hand of C1 to our left,

q44:3 .3 -41.4 4.#000 0.0444 0 #.Of 4. 4 0.00
f:48:4 °J -41.6 1.0000 0.ff# 1 0.0 0, a @.Of

f00:4 93 - .f9# 0.00 .00400j 0 #.00 0. 4 0.00
.4:49:'f 9.3 -1.6 4.40440 J.00094 0 0.00 0. 4 0.t

3%9343 4.i 1. 9.0106 0.00900 0 4 04 1 0. 40.90
244:-4 9.3 -1.6 0.00000 0.90004 0 .00 t. 0 0.00

?0:50,9a , -4'.' 4.60100 0.00000 0 9.00 0. 0 0.00
0. 4. .00#00 0.0000 .0.0 4.40

10A# - z -41.# 6.0000 4.f049 0.M 0. 4 9.00
'W V . -4 A.pf 0,P00 00 f~ t .00 0. 4 0.94

:4:5 09 po. p,44 400090 f .460 0. 0 4.00

It •
(I



64 FED 79 It SECOND AVERAGE

START ALT rEP LUC-SC LUC-CP LUC DO NY L1hX FF

TIME K6 C G/**3 G/N-*3 ELD UN N/M*03 Um

21:31:06 8.2 -36.7 .6000f 1.60001 1 6.66 1. 4 6.06
24:36:15 0.3 -37.2 .06661 1.104014 1 @.64 4. 4 4.41

20:30:34 8.3 -3' 1 .###If 0.II00I 6 4.86 6. 2 0.40

24:3:45 4.3 -J7.3 .0016 t.4 4.41 4. 2 4.45

26:31:66 8.4 -37.4 .J0401 6.6606 1 6.16 6. 4 4.0

20:31:15 8.4 -37.4 .4161 1.886il 8 6.66 6. 2 0.06
20:31:36 8.4 -37.7 .611 11 #@6 6 6 .66 6. 6 0.46 27,000 feet. Getting closer to Ci, but it's still far away. Scattered Cu

26:3145 8.5 -38.0 .14460 6.666 6 811 1. 4 below.

20:32:46 6.5 -16.1 .04446 0.000#0 4 4.44 I. 4 0.04

2f:32:15 8.5 -38.3 .###6 1.66 6 .66 6. 4 0.00

24:32:36 8.5 -38.4 .61044 6.60666 6 0.66 6. 4 0.4

26:32:45 8.5 -38.6 .011# 6.166 1 1.61 6. 4 6.6

26:33:00 8.6 -38.7 6.0064 6.01601 4 1.66 1. 4 6.61

20:33:15 8.6 -38.3 0.000#0 .0001 W44 38.48 53. 67 .94

21:33:31 8.6 -38.6 .#$Off .66662 166 56.33 314. 108 .?1

26:33:45 8.6 -37.8 .66#46 .66661 too 56.53 143. 87 1.66
26:34:44 8.6 -37.8 .0119# .660#1 16 38.11 471. 87 .83

20:34:15 8.7 -38.6 .#If## 1.64666 1 4.66 6. 4 4.00

26:34:36 8.7 -36.3 .fff4f f.46t66 6 6.44 f. 2 4.##

-1 24:34!45 8.7 -38.2 6.66666 1.66666 6 0.64 6. 6 4.66
00 24:35:10 8.7 -38.5 6.66l6 0.64l8 6 6.66 6. 6 4.46

26:35:15 8.7 -38.8 6.06666 6.9666 6 6.60 6. 4 4.6
21:35:36 8.8 -39.1 6.66666 6.4t66 6 #.to 6. 4 4.6
26:35:45 8.8 -39.2 0.0060# 6.644l6 4 #.#6 f. 4 0.44
241-6:00 8.8 -39.4 4.01106 6.46666 6 6.66 6. 4 4.46
2I::- 15 8.8 -39.3 6.01600 .61411 too 61.85 122. 128 .99

26:36:34 8.8 -39.3 6.66466 #.###If 6 6.66 6. 4 8.46
24:36:45 8.6 -39.4 6.46666 .###61 66o 56.53 143. 87 1.46

20:37:60 8.8 -39.3 6.66646 .600#2 It@ 56.53 307. 67 1.44
28:37:5 8.9 -39.4 #.##@Of 6.66666 6 6.66 6. 4 6.44

20:37:30 8.9 -39.6 6.46644 6.6411 6 6.61 6. 0 4.46

26:07:45 8.9 -39.4 #.##off 6.64666 6 6.66 6. 0 6.46
24:38:46 8.9 -39.7 0.10411 6.6646 6 6.66 6. 4 9.44
20:38:15 9.6 -39.9 6.66666 #.#Off 6 6.66 4. 4 4.44
20,38:36 9.6 -39.8 6.01600 0.00406 4 6.48 6. 8 6.66
20:38:45 9.0 -39.o 1.66644 8.66480 4 6.66 6. 6 8.46
26:39 60 9.6 -39.9 #.#off# 6.6066 8 6.68 6. 4 4.44

20:39:15 9.6 -39.8 .06#08 0.4111 0 6.66 6. 1 @.O8

20:39:30 9.6 -39.9 6.61666 0.06666 6 6.46 4. 6 9.46

:0:30:J1 9.6 -39.9 6.0600# 6.46604 6 6.64 6. 6 0.46
2#:40:00 9.0 -3o.9 4,64446 0.66446 6 6.1 6. 0 0.66

'0:4:05 0.0 -39.9 6.66166 6.66666 6 o.0 4. 0 8.66
9':46:3 9. -46.6 .86646 .86864 6 6.66 6. 6 9.40

'

_______________



04 F06 '9 15 SECOND AVER2GE
ST41 ALT TEMP L4C-SC LUg-CP LUC DO NT LM4X FF
TIME KA C G/0-3 G/2*.3 CLO UN /M.-I UM

21:23%45 9.3 -39.8 ,00114 .00935 M0 88.95 J303. 311 .49
21:24:0# 9.4 -39.9 .6004 .0$##6 M0 58.22 1203. i89 .60

21:24:15 9.4 -39.9 .Ofrif .04f21 if# 75.92 1281. 209 .83
21:24:30 9.4 -39.9 .J042 .0096 200 69.22 11997. 259 .62
21:24:45 9.4 -3f.9 .#0003 .00110 10 73.16 636. 230 .79
21:25:00 9.4 -39.9 .00#12 .0009 M00 69.73 549. 250 .71
2t::2525 9.3 -39.' .00133 .39071 200 81.42 4856. 311 .64
21:23:3f 9.3 -39.6 .10159 .0156 t0 79.96 9374. 311 .69
21:25:45 9.3 -39.6 .00160 M205 20 81.#4 23394. 322 .64 Many white tufts drifting by over us.

21:26:0 9.3 -39.6 .06143 .00444 10 68.63 42585. 322 .68
21:26:15 9.3 -39.8 .01145 .00372 I0 66.46 38223. 311 .69 Very thin stuff; no texture.
21:26:30 9.3 -39.9 360053 .00105 200 49.M6 20268. 209 .78

21:26:45 9.3 -39.9 .$0#4 .008 If# 93.26 54B. 258 .58

21:2>:00 9.3 -41. .00012 .If000 200 54.43 429. 206 .73

21:2):15 9.3 -40.0 f.0f000 .00001 20 79.28 33. 169 1.00
212):31 9.3 -4.0 .##*#1 #.$Off# I 0.06 0. 24 0.0
21:2:45 f.3 -41.0 0.0fOf 0.00000 0 0.00 0. 0 1.00
21:2of 9.3 -41.2 0.l0000 #.#Off@ 0 0.00 0. 9 0.00

2t:29:15 9.3 -40.2 0.l0t .11612 10f 58.07 68. 8s 1.00
21:28:30 9.3 -40.3 .1038 .01123 98 120.49 2476. 4f3 .72
21:26:45 9.3 -40.3 .00154 .00253 99 207.93 7817. 413 .68

21:29:0 9.3 -40.4 .1011 .#668 99 111.42 19436. 423 .60
21:29:15 9.3 -41.5 .01166 .10190 99 89.90 10407. 413 .58 Verv thin stuff above us.
21:29:30 9.3 -40.5 .00l09 .00023 If# 53.05 4297. 230 .66 .. in, under a tuft in a minute.
22:29:45 9.3 -40.5 .0000f .00003 lot 79.19 309. 230 .73

22:30:10 9.3 -40.4 0.00000 .f000f lot 96.43 445. 230 .58 Flying under a tuft now -or are we? primarily off our rt wing.
21:31015 9.3 -40.4 .M012 .0002 100 90.21 245. 269 .6f
21:31:3# 1.3 -40.4 .0003 .00W2 I0 42.38 167. 62 2.00
21:36:45 9.3 -40.5 .0060 .002 10 65.63 256. 248 .of Motlv blue sky now, hot a few filaments of Ci.
21:3:00 9.3 -40.5 0.60060 .M1W02 16 58.17 68. 288 2.0f
2132:25 9.4 -40.6 0.00060 gIs.. I 0.6 0. 00.0

22:31:30 9.4 -40.5 0.6000 0.0000 0 0.00 0. # 0.00
22:31:45 9.3 -40.4 .30111 0.0000 0 0.0 0. 24 0.00
21:32:11 9.3 -41.1 .0113 .01001 200 33.34 354. 47 1.00

21:3215 9.3 -39.9 0.60111 .0002 200 201.89 42. 230 1.00
21:32:30 9.3 -39.7 .1#005 .#1003 93 99.66 76. 413 .84 Going thru very thin Ci - at it% hase. Vis excellent. Sunny abo,

21:32:45 9.3 -40.1 .00020 .MT015 05 121.34 393. 413 .69 hot the clood is a type of uirf'o. Very thin streaks in it.
22:33:06 9.3 -40.3 .0126 .#169 54 137.44 9135. 923 .38
21:33:15 9.3 -40.2 0§211 .00451 69 126.67 26136. 644 .50
21:33:30 9.3 -40.3 .1646 .0113 200 71.3 8057. 311 .69

2133143 9.3 -39.2 .001 1.0904# 0 0.I9 0. 2s 0.00 Ot of ft.

22:34:00 9.3 -39.5 0.00060 #.O0000 0 0.00 0. 0 0.00
21:34:05 9.3 -35.4 #.Of006 0.##### 0.00 . 0 0.00

/



04 FEB 79 15 SECOND AVERAGE
START ALT TiAP LUC-SC LUC-CP LUC D0 0T LNAX FF
TINE KM C a/11'3 GN0,3 CLD UN NN*3. ON

21:34:30 9.3 -34.6 #.#00 0.000#0 f I.M0 0. 0 0.00
21:34:45 9.3 -35.3 .0056 .#131 81 120.04 2619. 644 .79
21:35:01 9.3 -40.4 .1122 .l9008 M00 30.22 I579. 128 1.33
21:35:25 9.3 -40.4 0.000 0.000 0 0.00 #. 0."0
21:35:36 9.3 -40.3 0.00001 0.006J0 0 #.to 9. 0 0.00
21:35:45 9.3 -40.3 .00001 .0001 Its 65.15 54. 128 1.00
21:36:00 9.3 -40.2 0.01110 1.00000 0 0.00 0. 0 0.08
21.36115 9.3 -40.1 .M1Wt2 .00001 111 22.05 0. 26 0.10
22:36:30 9.3 -40.1 .00] .10#3 I00 36.8 594. 87 1.17
21:36:45 9.3 -40.1 .00002 .00i03 110 37.02 55?. 108 1.09
21:37:00 9.3 -40.t .0§403 .#0003 1It 46.02 532. 10I .93
213715 9.3 -40.1 . 00011 100 63.63 148J. 250 .51
21:37:30 9.3 -40.1 .00002 .00006 20 49.51 647. 119 .89
21.37:45 9.3 -39.9 .o001l .00005 I10 57.25 867. 109 .63

21:30100 9.3 -39.8 i.0000f .00001 200 42.30 173. A7 1.90
21:38%15 9.3 -39.9 0.00000 0.##000 .00 0. f 0.00

21:38:30 9.3 -40.0 0.00000 .01000 0 0.00 0. 0 0.01
21:38:45 9.3 -40.1 6.0000 9.0000# 0.00 0. * o." No clouds to the right. On left Cs above, Ac below. Under C ceiling

21:39:00 9.3 -41.2 0.10100 0.1000 0.00 0. #.,1 now. But only 2000' thick. Sun bright through it.

CO 21:39:15 9.3 -39.6 #.0000 0.00010 0 0.00 0. 0 0.0M
0 21:39:30 9.2 -39.3 0.00000 0.00000 f #.0 0. 4 0.0

2139145 9.3 -39.4 0.000011.1001 0 0.00 0. 0 0.00
212:40:1 9.3 -39.5 0.09000 0.00f0 9 I .00 0. 1 #.Of
21:40:25 9.3 -39.5 0.90J00 9.01000 0 0.0 . 0 IM.0
211401:31 9.3 -39.5 0.0010 0.0MOO1 0 #.to 0. 0 0.01
21:4045 9.3 -39.7 #.#00f 0.00000 0 0.01 0. 0 0.00
21:42:0 9.3 -39.6 0.00#0 1.0100 0 0.00 0. 0 0.00
22:41:25 9.3 -39.1 0.0.000 9.00 0 0.0# 0. 0 0.00
21,41130 9.3 -38.1 1.0101 0.91661 0 0.00 9. 0 0.00
21:4245 9.3 -30.2 1.00900 0.10000 1 1.01 0. 0 0.00
21,4200 9.2 -30.1 9.9009 9.00000 f #.00 . 0 0.00
21142:15 9.1 -38.1 0.00000 0.00000 0 0.09 0. 1 0.09
21:42:30 9.0 -37.3 #.#000 0.0000 0 0.00 t. 0 0.00
21:42145 9.0 -37.0 .00001 0.000 0.00 t. 2 0.01
21:43:00 8.9 -36.6 0.1000 .10000 1.00 0. 0 0.00
2143:25 0.9 -36.2 .0600 #.0#ff 0.00 0. 2 0.00
21143:36 8.0 -35.6 .0601 0.9000 1 0.00 0. 2 0.00
22:43:45 8.7 -35.2 .00000 0.|000 0 .00 0. 4 9.09
21:44s4 0.6 -34.7 .00000 #.#@Of# 0 0.t0 0. 4 B.# Sit halo around sun; contrail goes through it.

2144:15 8.6 -34.0 .010# 0.100#9 1 0.90 0. 4 #.Of
21044:30 0.5 -34.2 .90000 0.000 0 0.00 0. 4 0.0#
21:44:45 0.4 -34.2 .##Off #.@@Off 0 0.99 9. 4 0.09
22:45s00 0.4 -33.9 .#Off# #.Off## I 0.00 0. 4 0.90

I
/N



44 FE& .9 15 SECOOD AVERAGE
START ALI YEIP L6r-SC LUC-CF LUC 11 %1 L"4x VF

TIME 9" c 6/11-43 01""11 ELD 318 #/1463 3m
21:45:15 8.3 -33.7 .49446 0.10M44 I .94 4. 2 4.04
21:45:30 8.4 -31.6 9.16946 0.01409 # 4.6 6. 4.04
21:45-:45 8.4 -3).7 .314it 1.4404 4 .oo 6. 2 4.04
21:46:00 8.3 -33 1 .0000 ,tft t1 58.#2 23. 18 1.46 e o, r

21:46:15 8.3 -33.? .MM444 1.###*# 6 0.3# 4. 2 4.46
21:46:30 9.4 -33.7 .0099 9.96910 f 4.44 1 , 2 Co
21:46:45 8.3 -33.8 .16946 0.06l94 # 1.34 6. 2 3.09

21:47:06 8.3 -33.d .ffff6 t.94466 6 4.66 6. 4 4.44

21:47:15 8.3 -33.6 .61606 #.If$## 1 4.66 9. 4 .04
21:47:30 8.3 -33.6 .###Of 1.11064 # #.34 4. 4 .oo
21:47:45 8.3 -33.6 .61641 9.11969 1 4.44 4. 2 4.00

21:40:4f 8.3 -33.1 .0#000 .01142 1*4 57.40 Q2. 128 1.55
21:48:15 0.4 -33.2 .tiff# .9l1W 166 54.53 216. 87 i.41

21:48004 6.4 -33.3 #.Of### .10601 lt 58.17 74. le8 1.0
21:48:45 8.3 -33.3 .0140# .6 1 If# '58.7 72. 148 1.46

21:49:64 9.3 -13.3 I.IIIII .11#48 I1 52.96 969. 128 .95
21:49:15 8.3 -33.3 .Moot4 .44#03 l4t 58.21 M.5. 129 .96
21:-49:3 8.3 -23,. .391MW 4.II4I 4 6.44 f. 2 0.4f
21:49:45 8.2 -32.5 .If### .#fill Ito 54.53 173. 148 .94

21:56:46 4.1 -32.3 1.16446 ####41 lot 56.53 45. 07 1.4.

21:5:15 8.6 -32.6 #.###Of .####1 140 58.37 71 108 1.04 'till hal{ ar...d ... .
21:9:30 7.9 -3t.5 .41444 6.64649 6 5.93 4. 4 ,06
21:54:45 7.8 -31.2 .469i4 9.50449 4 4.44 I. 4 4.06

21:51z:i 7.6 -30.9 .44446 0.4104 4 0.64 6. 4 0.04
.2:5l:l5 7.4 -31.3 .61064 6.61466 1 0.64 9. 4 0.04

21:5':31 7,3 -39.5 ,6f### 1.11906 4 4.## f. 4 1.0t

21:51." 73 -29.7 .l64 16.49016 1 4.44 4. 4 #.##
21:52:4f 7.2 -26.6 .##It* l.6f6 # 0I.4 . 4 4.04

21:52:15 71 -2-.9 .44444 .4#001 lt 5047 1. 18 1144
21:52:36 6.9 -29.6 #.fit## .4003 W94 56,96 314. l1 .q%
21:52:45 6.8 -29.2 #.#Off .49941 144 5 1. 216. V7 1.04

21:53:46 6.2 -28.3 .14649 .0691 1s4 23.34 194. 4' 1.09
2 b:53:1 6.. -24. 1.31601 .M I i 44 54.49 3'. Ito .9%

21:53:36 6.5 -27.5 #.##S## .30042 '4 54.46 194. '68 .90
21%53:45 6.5 -2',1 4.44166 .00642 l46 54.53 '48. t08 Ips
2I:54:44 6.5 -27.2 .66464 4.99944 1 4i t. #,44
21:54:'5 6.5 -27.3 .###if 4.fff o 0.44 0. 4 4.06
f'5:30 6.6 -?',6 .00 4.Ifff0 4 6.44 #. 4 4.04 Not mtch g-~ aynv,,,re (co.-., bv high~er C0'

6S:,0 4.6 -28.2 .94900 4.16444 1 9.49 S. 2 0.04
6'~' .' -2P,' #.64 .44 .I9f 8 0 40

2 :St:3~1e. -29.4 4.66466 4.49444 9 4.9 8. 0 6,00

4 .9 -9 6.



04 FEB '19 95 SEC1996 AVF63E80
Sl68 ALT TEf9P L4C-SC LUC-CP L6 9 41 LMAX FF

1301 80 C 6/0043 6/0.3 VII. 10 N/ek:V3 Up

21:56:#$ 6.0 -29, .#I#$# #.###0 .A 0.90 0. 2 0.00
29:56:95 6.8 -29.9 0.0o000 #.#off 0 0.00 0. 0 0.00

21:6:30 6.8 -'9.9 .0000 0.fI0g f 0 0.00 0. 0 0.01 Going thru tops of heavy kc. Banking to left.

21:'.6%4S 6.7 -29.3 1.10011 $.I0 I'.$ 0. 0 0.00

21:57:00 6.7 -29.0 0.00000 0.00000 1 0.00 0. 0 0.00

21:57%15 6.6 -28.4 0.06M00 9.9#444 a 0.00 . 0 0.00

21:57:30 6.5 -27.7 .00000 8I000 t 0.00 0. 4 0.0

21:57:45 6.4 -27.2 .101 0.00000 f .1.0 0. 16 0.00

21:5 0 6.4 -26.7 .###Of 1.6#409 0 0.00 0. 2 0.00
21:50:15 6.4 -26.4 .30400 0.0000 0 #.0# # . I 0.01

21:583# 6.3 -25.8 .100#10 0.0I00 0 0.00 A. 10 4.00

21:58:5 6.2 -25.4 .0t019 .0#437 46 t47.59 1672. 644 .4

21:59:46 6.2 -25.4 7 000V 5026 47 145.33 464. 644 .65

21:59-15 6.2 -25.3 .####1 .04113 56 135.17 242. 644 .65

21:59:30 6.3 -25. .00407 .90900 5I 140.25 166. 644 .65

21:59t45 6.3 -26.1 .0002 .0f000 f0f 114.00 73. 391 .99

22:00:00 6.3 -26.2 .0064 .A016 25 190.24 324. 644 .56

22:00:15 6.3 -26.2 .3607S .00106 39 23#.70 1269. 644 .13 Good. Jost passed thru, faflstreak

22-:M.t 6.3 -26.1 f.04#61 1.0000 0 0.0 0. # t.66

22:045 6.2 -25.4 404004 .1#901 37 959.99 323. 644 .47

, 22:09:00 6.1 -24.8 307 .00129 28 18.66 2902. 923 .29

22;01:15 6.1 -24.4 .30%7 .0021 1 451.06 3807. 1760 .22

22:01:30 6.1 -24.3 .00081 .J011 9U 275.9? 2660. 2V2 .23 Abed and down can see 19 mi. btst must be passing thrOug haR.

22:01:45 6.1 -24.6 .06011 .0607 81 01.20 737. 644 .13

22:02:10 6.2 -25.1 .00014 .00113 92 118.09 401. 413 .39

22:02:15 6.2 -25.6 .01016 ,If#2 60 53.12 245. 444 .16

22:02:39 6.2 -25.6 .01199 .000t9 14 200.0? 472. 923 .41

22:02:45 6.2 -25.3 .01#45 .0007 2 391.57 2051. Q#2 .21
22:#13:0 6.2 -25.0 .I09 .0IM2 1 402.73 9.86. 9760 .33 Sky very dark above. (an see thru thin stuff to ground.

?2:03095 6.2 -23.3 0.00000 0.0906f I 0.00 0. # 0.0#
22:03:36 6.1 -24.2 9.40400 0.00I 0 0.00 0. 0 .00

22:83:45 6.1 -24.1 60#04 .00004 32 251.67 347. 923 .17

22:04:00 6.1 -24.1 .60059 .10121 5 365.45 2466. 1202 .21 Brie
f l

y in a big cloud. iAnt parilcl-e on 2-0 displ'y.

22:04:15 6.1 -24.6 .t014 #.00000 0 275.70 6. 444 .92

22:44:30 6.2 -24.9 .0012 0.0000 1 109.22 2. 493 9.00

22:04:45 6.2 -25.4 .1019 .10911 22 102.53 301. 644 .57

22:45:00 6.2 -25.2 .30010 ,14105 57 93.90 525. 644 .19

22: 0t5: 6.2 -25.2 .##**1 .11#07 9 117.40 624. 493 .56 Blue sky to left. Dark cl, oo nn right. Will go thru more falltreaks.
22:05s3 6.2 -25.2 .00024 .6#16 12 223.99 842. 9202 .34

22:05:45 6.2 -24-6 .60M26 .0023 it 25f.77 1758. 9202 -31 Hard to tell when you're in the fnllatreaks, Vis ahead M mi. most of time
22:16:00 6.2 -24.7 .09f42 .10015 43 154.06 556. 644 .42
22-06035 6.1 -24.6 .067 3#4021 60 132.09 26S. 644 .41

22:06:30 6. -23.7 ,01099 .10425 45 148.11 935. 644 .40

,.



St3 ? 4L? T(MP LUC-SC LUC-Cl .l f 10 N! L44( FF

119E 9m C 61M.0 6/11-1 CLD UN M/*t3 Uf

:2:16:45 5.9 -23.1 .#W6l7 .60014 34 244.60 1644. 923 .16
22:#7:19 5.9 -22.9 .6663! .fiff9 6 316.88 1133. 1"612 .25

22:87:15 5.9 -22.7 .01959 .fff68 2 481.43 182. 1760 .18

22:07:04 5.9 -22.7 .MW442 .46463 lot 69.65 96. 219 .99

22:47:45 5.9 -22.6 6.66#66 6.64666 6 6.9f 6. 6 4.44

22:66:00 5.8 -22.5 .60064 .00#06 6 275.2 I. 644 .92 Very thin stuff just below us. T ges we're in the tops of A 1rk.

22:66:85 5.8 -22.4 .#64 .6063 95 91.46 419. 413 .38

22:08:3# 5.6 -22.3 .fffG7 f6.f6|f t 4.44 4. 14 0.00

?209:45 5.0 -22.3 .0#75 6.46466 1 6.66 6. 14 6.40 In and out of thin stuff.

22:49:01 5.6 -21.8 .6#69 6.66666 6 6.66 6. Is 4.46
22:69:15 5.8 -21.7 .0#416 I.6666 I .6 6. 14 6.06

22:69:30 5.6 -21.7 .616!6 6.0616 # 6.66 6. 14 6.4
22:19:45 5.8 -21.4 .ffff# f.44 6 6.64 . 2 4.f6 lnt, thicker, foggy cloud - but o t q,,icklv.

22:10M4 5.0 -21-1 .4444 6.44666 1 4.66 6. 26 6.46
22:10:15 5,6 -22.1 #.##Off 6.66666 6 6.66 6. 4 4.46
22:1:i 5.9 -22.3 4.46666 6-1690f 6 6.66 6. 4 6.46

22:10:45 5.9 -22.6 0.01 # 1 6.66 6. 4 4.44

-2:1144 6.1 -23.6 6.46444 @.4. 4. 4 4.46
22:11:15 6.1 -24.4 .11#061 6.4066 1 6.66 6. 24 6.60
22:11:30 6.2 -25.0 .44646 .00011 1lo 65.15 63. 128 1.0

22:11:45 6.3 -25.6 .16466 .1692 1 75.49 143. 169 .96

22:12:M4 6.4 -26.3 0.61666 6.1166 1 6 4.46 6. 6 6.00
22:-12:15 6.3 -26.2 f.ff64 #.if### f 6.44 6. 4 6.44
22:12:30 6.3 -25.7 .9#164 .MW661 1o 33.34 436. 47 1.46

22:12:45 9.2 -24.9 .6466 §.###§@ 6 f 6.66 6. 16 0.46
22:13:6 6.2 -5.1 .66666 6.6616 6 6.66 6. 4 6.00
22:13:15 6.3 -25.7 f.3#111 .60664 lot 99.27 92. 234 .95

22:13:3# 6.3 -26.1 4.46666 #.@Off 4 6.44 6. 0 0.44

22:13-:45 6.4 -26.5 .64400 .06642 't 91.96 47. 219 1.06

22:14:44 6.5 -27.4 .61663 .9#001 is 33.34 444. 4' 1.46 in and out o1 very thin As for a long time.
22:14:15 6.! -27.2 .IM62 1.016 6 I.M6 6. 28 4.40

22114:30 6.4 -26.9 .466#6 .66602 146 54.50 fi6. its .98

22:14:45 6.4 -26.4 .Of2S8 6.444t4 4 #.#1 4. 14 4.o6
22:15:44 6.3 -26.0 :.464$6 #.::::1 6 11.22 I. 413 1.06

2211t5 62 -25.11.66666 .6o663 63 91.11 92. 144 .42

22:15:3 6.1 -26.4 4.66646 I.66464 6 161.22 I. 413 1.46 No longer under higher layers.

22:15:45 6.6 -23.5 .6#lo6 .t6#1 56 53.5f 171. 413 .29

22:16:41 6.1 -23,7 6.64444 4.44446 4 4.44 6. 4 0,4

22:16:15 6.1 -24.2 0.60400 .00001 too 56.53 116. 6' 1.46

22.16:30 6.2 -24.6 .If$## 6.66666 6 6.66 6. 4 0.00 In hazy though relatively clear air.

22:16:45 6.1 -23.9 6.64166 .tfffl 1#1 58.17 19. i1 1.4
2:07:90 6.6 -23.2 6.#0000 .6i661 1#0 50.07 9. ?to 1.0

22:17:15 6.4 -22.7 #.#Of** .0#003 lot 54.6 395. 169 .q0

i!/



04 FEB 79 15 SECOND AVERAGE

START ALT TEMP LUC-SC LUC-CP LUC O0 AT LMAX FF

TIME MA C G/M*3 6/-*-3 CLD O 0/0-3 ON

22:17:30 5.9 -22.2 0.l10 .60#01 Ito 58.17 81. 1is i.1

22:17:45 5.8 -21.5 .1001 @.##Off f 0.00 0. t 0.00 In hazy air, but not much cloud. The Ci is 10-1O0' up. Can see grids

22:18:0 5.' -20.0 .91001 10.600 0 0.00 . 2 0.00 of roads below

22:18:15 5.6 -2f.2 0.11000 1.00000 0 0.90 0. 0 0.01

22:18:30 5.6 -19.7 .000#0 .II0 # I.00 0. 12 0.00

22:19:45 5.5 -19.6 $.00t 0.09009 0 #.t0 9. 0 0.00

22:19:00 5.5 -19.5 #.#11111 0.00f 00.11 5 0 1.61 Very hazy ar.

22:19:15 5.5 -19.5 0.If## 0.00000 1 0.00 0. 0 #. Ve

22:19:3 5.5 -19.6 0.00101 .1001 10 58.17 o5. 108 1.00

22:19:45 5.5 -19.5 .0011l 0 #.00 0. i 0.00

22:20:00 5.5 -49.4 0.90000 .0#001 Off 58.#7 82. 18 1.0O

22:21:15 5.5 -19.2 .00990 0.000 1 1.10 0. 6 0.00

22:20:30 5.5 -19.3 @.Off## 0.0110# 1 1.10 0. 0 0.00

22:20:45 5.5 -19.3 0.00000 O.01100 I 0.00 0. 0 0.00

22:21:00 5.5 -19.5 9.I000 0.00000 0 #.It t. 0 1.00

22:21:15 5.5 -19.5 0.00000 0.100 0 0.00 a. 0 0.00

22:21:30 5.6 -19.6 1.0###0 0.9000 # 0.00 0. 0 0.00

22:21:45 5.6 -19.? .##If 0 #.00 1. 4 0.01

22:22:91 5.6 -19.9 0.0191 0.01009 0 #.3o . 1 0.03

22:22m15 5.6 -20.1 .Off## #.10000 1 #.0 0. 4 f.00
22:2231 5.6 -20.2 0.66441 0.011 1 0.00 0. 0 0.00

22.22-45 5.6 -21.3 .#Off# 0.0l0l 0.00 9. 4 0.0 Now out into blue sky again. Leaying cloudy air behind.

22:23:00 5.6 -2f.5 .0000f #.ON### # o.## 0. 4 0.00

22.23:05 5.6 -20.6 .#J049 9.09990 1 0.00 t. 6 0.00

22:23301 5.6 -20.6 .0I00 0.01000 0 0.00 . 4 0.0

22:23:45 5.6 -20.4 .If1f1 .#4001 1## 50.53 8?. 8? 1.80

22:20:00 5.6 -20.1 0.I00I .MW101 O1 50.53 84. 87 1.01

22:24:15 5.6 -19.9 .4#000 0.00000 1 0.00 0. 2 0.%#

22:24:39 5.6 -21.0 0.000 #.Off## 0 0.00 #1 0 0.00

22:24:45 5.6 -2f.3 9.101If 0.01009 0 0.00 0. # 1.00

22:25:00 5.6 -20.4 0.00100 I.000 0 0.00 0. 0 0.0

22:25:15 5.6 -20.4 .0000 #.Off## 0 0.00 0. 4 0.00

22:25:36 5.6 -20.5 .10100 0.0000 0 0.00 0. 4 0.0

22:25:45 5.6 -20.6 .11000 0.0001 0 #.It 0. 2 0.0

2226:16 5.6 -29.7 .1000 9.0ff0 I 0.00 0. 2 0.00

22:26:15 5.6 -20.0 .9000f 0 0.00 0. 2 0.I

22:26:30 5.6 -20.7 .000 0.!110 l 1 0.00 t. 4 0.0

22:26:45 5.6 -20.0 0.000 6.00M00 0 0.00 0. 0 0.09

22:22:90 5.6 -29.9 .0101f 0.00100 1 0 .00 8. 2 0.14

22:27:15 5.6 -20.9 @.Off## 6.06#0 0 0.00 0. 0 0.00

22:27:30 5.6 -2f.8 9.00000 #.Off## # 0.00 §. 0 0.14

22,2745 5.6 -20.9 .00010 l.0f0 f 0.00 0. 2 0.90

22:28:0# 5.6 -21.2 .1101 1.11091 1 0.10 S. 2 0.00

iV



Appendix C
5 February 1979 Data Tabulations

The format is the same as that used in Appendix A.
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95 FE8 79 I5 SECOND AVERAGE
START ALT TEMP LEC-SC LYC-CP LUC DO NT LMAX FR
TIME KM C 6/fm*s3 S/N*3 CL9 UM N/f*3 UN

17:30:9 2.5 -7.5 .99900 9.8099 8 @89 . . 4 0.00
17:3015 2.6 -7.7 .Off## #.#*#1 9 9.0 0. 4 ,.0.
17:30:30 2.7 -9.9 99999 .60 0 91 I1 33.34 432. 47 1.00
1730145 2.6 -7.' .9990* .####1 199 22.85 9. 26 0.09
17:31199 2.9 -8.3 .9994 .M104 l9 49.15 791. 189 .59
17:31:15 3.t -;.0 -3391 .9927 77 113.86 1955. 644 .59
17:31:39 3.2 -8.9 .92495 .9120 97 78.89 1513. 644 .49
17:31:45 3.3 -9.9 .09915 .00092 89 57.62 365. 413 .35
17:32:10 3.4 -8.5 .090195 .99914 54 113.39 848. 1292 .14
17:32.15 3.5 -9.1 .9919 .09926 29 195.49 1179. 923 .33
17:32:39 3.6 -9.9 .0103l .9928 30 175.62 1837. 1292 .16
17:32:45 3.7 -19.1 .91011 .9911 51 104.91 1109. 1292 .11
17:33:09 3.7 -19.7 .0951 .00131 33 172.63 7276. 1292 .24
17:33115 3.8 -11.2 .99293 .99137 14 293.25 10259. 2039 .14
17:33:39 3.9 -11.9 .00183 .90989 6 340.67 822?, 2039 .15
17:33:45 4.9 -12.5 .96293 .9082 4 442.0 19469. 2318 .14
17:34:09 4.0 -12.9 .#1497 .90142 3 497.65 16549. 3155 .14
17:34:15 4.1 -13.3 .995#9 .99214 4 435.87 28442. 3434 .11
17:34:30 4.2 -13.9 .9163 .#9088 13 263.42 7618. 1481 .23 Small snow on snowstfck.

17:34:45 4.3 -14.4 .0M232 .9#143 7 343.93 13173. 3115 .11
(m 17:35:00 4.4 -15.2 .98428 J9146 3 413.93 19905. 2318 .17

17:35:15 4.4 -16.0 .00595 .00216 3 431.95 29679. 2876 .13
17:35:31 4.5 -16.8 .10621 .00276 4 452.37 29113. 4271 .08
17:35:45 4.6 -17.5 .91482 .90939 4 502.14 86582. 3434 .13
17:36:100 4.7 -18.9 .1104 .90386 3 422.59 48157. 2876 .16
1-:36:15 4.8 -18.6 .00374 .09183 9 287.48 18406. 1760 .20
171 !31 4.8 -18.9 .99172 .99096 29 205.78 7272. 1202 .25
17:36:.5 4.9 -19.1 .00099 .00978 35 164.82 4521. 923 .35
17:37:09 4.9 -19.6 .99233 .90337 49 157.92 13557. 1292 .39
17:37:15 5.0 -29.3 .#9147 .0255 32 173.99 9574. 1202 .33
11:37:39 5.1 -29. .0913#9 .99425 21 214.88 20954. 1760 .19
17:37:45 5.1 -21.2 .9394 .09299 17 249.57 21942. 2597 .13
17:38:M9 5.2 -21.6 .9112 .997 29 177.25 4899. 1481 .29
17:38:15 5.2 -22.9 .90996 .01024 68 119.60 972. 644 .46
l1:39:39 5.3 -22.3 .#0948 ,9919 75 15.32 1373. 923 .59
17:38:45 5.3 -22.8 .0919 .01997 98 69.97 561. 413 .70
17:39:9f 5.4 -23.4 .00993 .#9##1 i9 58.97 76. 19 1.9
t':39-15 5.5 -23.9 .00949 .99014 2 462.49 2335. 2239 .16
17:39:1# 5.5 -24.5 .00168 ,49267 42 54.14 9409 1292 .39 Getting into good thin cloud. Altitude 17,600 feet.
17:39:45 5.6 -25.1 .09025 .90988 83 111.12 3114. 644 .51
'1:49:ff 5.6 -25.1 ft#07 .#t1' 99 64.83 2840. 189 .65

'':40: 5 ).6 -25.2 9 .,19991 90999 f 0.99 9. 9 0.00
':19 5.6 -24.9 9.90909 9.999 0 9.0 9. f 09O

Il
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#5 Ff" I) SE0ON A)EFRAGE
START ALT TEMP LUC-SC LUC-CP I 10 N I L9AX FF
II E .9 r 6/03 S.I0.t3 CL P up mie..3 Um

1146:45 5.5 -24.3 f.91#11 f.09010 0 6.06 4. 1 6.40

'2:41:10 5.5 -24.1 0.0 00 0,Il#00 0 0.00 4. 0 0.64
17:4t:.1 5.4 -23.5 #.*Off# 0.44#44 4 F.00 D. 0 0.60

l'4: .4 -23.1 t.09010 .00 0 0.00 f. 4 0.00
1?:41:45 5.3 -22.5 #.#Off# 0.00400 0 0.00 0. 4 4.60
1:42:0# 5.3 -22.0 0.600f# 0.6ff 0 0.0f 4. 4 0.44
0:42:15 5.2 -21.7 F.6.tt6 1.0 0 0.66 6. 0 4.66
17:42:36 5.2 -21.3 #.0100 0.00000 0 *.01 6. t 4.40
17:42:45 5.2 -21.4 .0001 0.0#10 0 # .00 0. 4 0.00
17:43:46 5.2 -21.6 #.Off## 0.04090 # 6.60 0. 4 4.40

0:43:15 5.2 -21.0 0.#000 01.0100 0 0.60 0. 4 4.40
17:43:31 5.2 -21.8 0.1000 0.00#00 0 0.0o 6. 4 4.0
17:43:45 5.2 -21.8 .##Of# 0.0f444 a 4.44 6. 8 4.04
17:44:-0 5.2 -21.8 .66091 9,9#0#0 0 6.0# 6. 4 6.40
17:44:15 5.2 -21.9 0.00 0.000 0 #.00 6. G 4.00
17:44:3t 5.2 -21.7 0.0#0 0.0#00 0 0.00 4. 0 4.44
17:44:45 5.2 -21.- .000t .00001 le 22.85 0. 26 0.01
17:45:06 5.2 -21.9 1.6#01 0.#6000 1 0.60 0. 4 0.00
17:45:15 5.2 -22.1 0.0100 9.01010 0 0.00 0. 0 6.46

12:45:36 5.2 -22.2 .##fog #,##t# I 6.46 0. A 0.40
11:45:45 5.3 -22.5 0.00060 0.00060 0 0.66 4. 6 0.40
17:46:00 5.2 -22.1 #.#Off# 6.60# 0 6.00 9. a 0.00 Seems like a long contrail type cloud to our left. W1l1 go over and
27:46:15 5.2 -22.1 0.66640 0.00900 6 C.o4 4. 4 ".* flv '~long it. It extends W-C.
17:46:3t 5.2 -22.0 .600#0 6.10900 @ .06 0. 6 4.00

1t:46:45 5.3 -22.1 .600 6.60100 0 0.66 6. 4 .40
17:47:00 5.2 -21.9 0.06006 #.01090 6 .oo 6. 4 0.40
17:47:15 5.2 -21.6 #.#Of*# #.#Of## 0 9.06 0. 4 6.06
17:47:36 5.2 -21.7 0.0060 0.01100 1 0.60 6. 6 0.40
17:47:45 5.3 -22.1 .0000l 0.0#100 0 1.0# 9. 4 6.09
17:40:00 5.3 -22.2 .##Off 0.64004 # 4.00 4. 4 4.40
17:49:15 5.4 -23.3 .0000f4 4.4060 0 0.00 6. 4 6.40 In clear air, bright blue sky above.
17:48:34 5.5 -23.9 .100# #.If### 0 0.00 0. 14 f.e e
17:40:45 5.5 -24.1 .0MR64 0.04660 6 0.06 4. 4 4.44
17:49-## 5.5 -24.3 1.90M44 #,4001 # 0.46 6. 6 0.00
17:49:15 5.5 -24.3 .#$##1 0.00606 0 0.06 6. 4 0.46
17:49:36 5.5 -24.0 .10166 0.0006I f 0.66 0. 4 4.46

17:49:45 5.5 -24.1 .00#4# @.If### 4 4.t f. 4 4.0
?7:50:4t 5.5 -23.9 6.60600 6.00100 0 0.10 0. 4 0.00
17:56:15 5.5 -23.7 .M6l# #,410 6 0.00 6. 4 0.40
17:50:36 5.5 -23.6 .00106 0.000f 0 0.00 4. ? 4.40
17:54:45 5.5 -23.6 .64440 6.#4446 4 0.06 0. 4 4.00
17:51:00 5.5 -23.8 .$##If 1.66001 1 6.6 0. 4 4.06
17:51:15 5.5 -24.2 .00001 0.0i00 6 0.00 6. 6 4.00

.,
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95 FEB 79 f5 SECON AVERAGE

START ALT TEMP LUC-SC LUC-CP LUC DO MT LMAT FF

TINE K C 9/N**3 G8/fl] CLD UN i /Not3 U

17:51:3# 5.6 -24.7 .6iii .0000 0 3.00 9. 2 0.9

17:51:45 5.7 -25.2 .11901 3.0909 9 0.00 0. 2 G.e.
17:52:611 5.7 -25.4 .311110 g..,. * *.0@ 0. 4 9.00 Getting closer to the long W-E cloud, climbing.

17:52:5 5.7 -26.1 .Of### #.#If## 0 0.00 0. 4 4.0

17:52:36 5.0 -26.2 .##Of# 0.90000 0 0.00 0. 4 9.0

17:52:45 5.0 -26.3 .0090 0.061111 9 0.9 9. 4 9.09

17:53:00 5.9 -26.8 .90 # .00002 111 68.87 178. 148 .88

17:53:15 6.0 -27.7 .110 0.##### 0 9.00 0. 4 0.99
17:53:30 6.9 -27.9 0,!1100 0.9001 0 0.90 f. 9 0.99

17:53:45 6.3 -28.4 .09,1 110.1#111 0 11.09 26 0.99

17:54:# 6.0 -28.5 .00090 .f0l0 t9o 59.53 'Q2. 87 1.99

17:54:15 6.3 -28.5 .00919 .19014 00 70.15 1462. 209 .?f

17:54:30 6.0 -Z6.5 .0#128 .#158 99 64.31 6497. 413 .68

17:54:45 6.1 -28.6 .1129 .01094 00 97.41 4937. 311 .60

17:55:14 6.1 -28.9 .999)8 .60059 99 99.53 3781. 413 .s' In clear air, banking to fly parallel to the cloud. Very thin cloud.

17:55:15 6.1 -28.9 .00901 .10001 1#0 33.34 437. 4? 1.06

17:55:30 6.1 -20.9 .90)15 .§0117 99 89.68 744. 413 .83

17:55:45 6.) -20.9 .0141 .00344 97 105.77 15995. 413 .8

'7:56:0 6.1 -28.0 .1038 .1091 l3t 75.87 9599. 311 .53

0 1 :56:15 6.1 -28.7 .1631 .8051 100 90.11 2895. 311 .63
1:56:31 6.2 -29.7 .01125 .60074 99 t#7.57 4216. 413 .51

17:56:45 6.2 -29.4 .09953 .60139 98 83.78 7616. 413 .26
17:57:00 6.2 -29.9 .#0008 .##14 1 0 74.42 553. 230 .50

17:57:15 6.3 -30.6 0.0040# 0.I## 0 11.09 9. 9 4.0

17:57:39 6.3 -31.8 1.11046 #.#Off0 0 0.00 0. 9 9*90 Can see blue sky thra the thin Ci clou
d
.

'3:57:45 6.4 -3 .1 0.090 0.961100 0 9.99 9. 4 9.99

17:58:80 6.4 -31.8 0.11011 .18001 09@ 58.7 85. 1'8 1.0 Little pieces of thin Ci all around us. Can see it most esly against
t7:58:15 6.5 -32.2 #.##Of# .##Of1 03 59.53 25. 87 1.00 bloc sky.

17:58:30 6.5 -32.6 .01903 .80005 lot 69.86 8'5. 29 .56

17:58:45 4.5 -32.9 .30939 3.0101 0 0.08 0. 14 0.11

1':59:10 6.5 -33.3 .00906 .40800# f 0.00 8. 16 9.99

'759:5 6.5 -33.0 .01113 .11017 94 '6.68 29. 413 .4
I-:5

9
-30 6.5 -32.- .00016 .606 97 10.63 3058. 411 .64 heavier cloud, but still hard to tell when you're in it. Vis is excellent.

11:59:4, 6.5 -32.8 .01446 .00069 84 -. 53 314. 644 .50

'9,99:09 6.A -33.' .0054 .00126 Q, 90.24 '298. 413 .,8 Still in thin Ci.

6.:,:,5 i.e -33.2 .00427 .##06 99 84.57 *8'0. 413 .96
1:800:38 6.6 -32.9 .00'' .00#35 '00 '12.38 1i45. "I .i4

,9:09:4' .9 -'.. .4102 .@##@A 960 88.3' 34. -1. .65
18:111:6~ a -33.0 .94111' -02~ 41111 090 4304. "1

':9: '. "-2., 009192 .Of?, 99f '1.6? ?' 5. 4l .'

,:t: 9 ..-. .6001! .1ffl v" 65.69 94-. A' it Slightly less blue sky overhead. Probably getting a few pieces fron above.

'3:14161> *9 .91a A 94 .- 5 0 15. 1,44 .44

- -1. .49fp" .49' '9 0 4 . .54 Nothing below us. Ci doesn't c,-st ,i sh;dow on the grond.

2.



6i FEB '8 15 S9C89D AVERAGE

STAR' ALT TEMP LUC-SC LUC-CP LUC III N1 LMAK FF
TIME 89 C 6'9.63 &/1''3 CLP I I 4/483 UM

68:92:15 8.4 -31.7 .0031 .#1086 97 107.48 4067. 413 .55

18:012:3f 6.4 -31.6 .09021 .9017 It# 78.87 1404. 230 .66
l8:02:45 6.4 -31.4 0.00000 #.0MM00 0 .oe 0. 0 9.9#
18:03:ff 8.4 -31.3 f.00ff *.#Olff 0 0.00 0. 0 0.00 In cir air, but another piece conming -soon.

18:03:15 6.4 -31.3 0.000#0 0.0000 0 0.00 0. 0 9.00
18:03:30 6.4 -31.3 .00002 .00001 100 42.30 201. 67 1.00

18:03:45 6.4 -31.2 .00051 .0009t 99 '1.71 '385. 413 .52
18:04:00 6.4 -31.2 0.f#000 #.#0000 0 0.00 0. 0 0.0
8:104:15 6.4 -31,5 0.00008 0.00000 0 0.90 0. 0 0.00
18:04:30 6.4 -31.3 .00009 .0001 80 M 7.90 ?714. I1, .33 VIs excellent, but decreases ahe-d.

10:04:45 6.3 -30.9 .00020 .00052 10 70.94 4417. 311 .45

18:05:00 6.3 -2#.7 .#006 .01006 100 44.86 1501. '48 .72
1805:15 6.3 -30.8 0.00000 9.0000 0 0.10 0. 4 0.00
18:05:30 6.3 -30.8 .00000 .00002 100 82.36 164. 189 .77 Another fibrous piece ahead. Blue sky everywhere

18:05:45 6.3 -30.7 .0005 .00017 100 119.19 1767. 311 .36
18:16:0# 6.3 -30.9 .0089 .#0#40 1#0 68.02 4706. 311 .46
18:§6:15 6.4 -31.0 .0049 .1§079 te 67.25 8449. 311 .57

16:06:30 6.4 -31.5 .11f77 .0225 90 92.44 11201. 644 .54
19:06:45 6.4 -31.5 .00021 .00153 10 72.02 314t. 230 .67

OD 187:0 6.4 -31.4 .0#02Z .045t 1if 63.0 5954. 250 .59 Ca. see thin stuff going by against blue shy, jut barely see it goning I.
c l810:15 6.4 -31.4 .00030 .00977 99 79.98 6553. 413 .57

18:07:31 6.4 -31.5 .00021 .1#631 100 61.74 395. 209 .'5

18:07:45 6.4 -31.6 .00138 .M005 10I 59.47 5895. 250 .71
1:19980 6.5 -31.8 .0#140 .00282 If# 72.16 2666. 311 .60

18:0:15 6.5 -32.4 .00115 .00269 99 80.97 21558. 413 .55
18:0930 6.5 -32.2 .00063 .00271 99 117.66 q678. 413 .6f

18:08:45 6.5 -32.4 .00051 .0616 82 115.60 '894. 644 .47
18:09:00 6.5 -33.0 .00124 .00364 99 95.22 1819. 411 .53 Very thin Ci. Vis ahead 1m i1. A little more restricted that direction

18:69:13 8.5 -32.6 .00110 .08330 88 109.77 11515. 844 .59

10:9:30 6.3 -32.7 .00127 .00361 99 102.69 13732. 413 .64
18:09:45 6.5 -32.8 .#@IS# .0012 99 104.61 4042. 413 .64
18:10:10 6.5 -32.5 .01093 .60223 100 81.26 f29-?. 311 .61

10:10:15 6.5 -32.6 .000t3 #.00l0l # 0.10 0. 28 0.80

8:1031 6.5 -32.5 .10#02 .1i015 lie 68.79 2734. 250 .47
10:10:45 6.6 -33.0 .1#916 .10#37 10 72.27 3042. 250 .6
18111:00 6.6 -33.8 .I00fl .0018 lie 90.74 413. 2#9 .74

1611:15 6.6 -34.t .4004 .Mete0 100 71.01 636. 230 .69

19:11:30 6.5 -33.1 #.#If## .0#003 to0 68.98 24. 148 .88

18:11:45 6.4 -31.6 0.00100 1.100 0 0.00 0. 0 0.00
18:12:00 6.3 -30.7 0.00000 0.00#00 0 .00 0. 0 @.0* Fragments at C go by hut they have very few particles. -ach blue sky

18:12:15 6.3 -30.8 .#004 0.00000 0 0.00 0. 0 4.00 everywhere.
181:12:31 6.3 -30.7 1.000 8.00001 0 .00 0. 0 0.00
18:12:45 6.3 -30.7 0.0001 0.00000 1 0.00 0. 0 4.40

(
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&I FED '9 15 SECOND AVER4GE
STAR7 ALT TEP LUC-SC LUC-CP LUC 00 "1 LVAl 8F
TIRE MR C GIA*03 6/0-*3 CLU UK W/04.3 UK

18:13-00 6.3 -31.1 0.84041 #.Off## 1 8.99 9. 1 4.44
19113s15 6.3 -31.1 4.84444 i.48848 # 4.49 4. 1 6.34
1813:36 6.3 -30.8 1.90104 §.0161 8 #.O4 . 4 #.of
18:13:45 6.3 -34.2 #. 8 6.###91 1 8.48 4. f 4.44
1814-90 6.2 -34.1 8.548#8 #.#$#If 1 4.64 f. 0 6.00
18:14 15 6.2 -30.2 #.stiff 4.44444 4 4.44 4. 4 4.4t
19:14:36 6.2 -29.9 #.30H4 0.9011f 4 1.9 4. 4 4.46
18:14245 6.2 -29.7 4.4944 #.00100 f 9.4f #. 4 4.40
19:$5:40 6.2 -29.8 8.8444l 6.9041 f #.## 4. 4 0.04
18:15:15 6.2 -29.8 4.49888 4.444 f 4.44 8. 4 4.44
1805:30 6.2 -29.6 #.####1 #.#49#9 I 4.## 4. 1 4.44
18:15:45 6.2 -29.4 4.44##4 4.4444 # 4.44 4. 0 4.44
1806:0 6.2 -29.5 4.9eit 1.99 8 .48 4. 4 4.4f
18,:6:15 6.2 -29.6 0.8 e.10004 1 4.44 4. 4 4.44
I9:16:34 6.2 -29.7 0.00048 9.94444 4 4.09 4. 0 4.48
1816:45 6.2 -29.8 4.4600 e.40904 1 4.3 9. i 4.94
180:7-0 6.3 -29.9 6.49944 e.49448 8 8.48 4. 4 4.4
1807:15 6.3 -29.9 .04040 1.19189 8 8.#4 4. 4 4.44
18:17:30 6.3 -29.9 .4444e 9.1#911 $.48 4. 6 4.48
70:17:45 6.3 -34.4 .40040 1.1#99 1 43 4. 4 4.44
0 8:38:44 6.3 -34.4 .10490 1.9#601 8.44 4. 6 4.44
19.18:01 6.3 -30. .6#t S.660 4 9.64 4. 4 #.Of
19:1.4 6.3 -3t.3 .11$e 1.40#4 a 8.4 4. 2 4.44
39:39:45 6.3 -34.2 .0904 .000e1 184 58.53 9f. 87 1.f6
15:19:44 6.3 -34.2 .4444e 4.84440 1 9.44 4. 4 #.#
18:19:15 6.3 -34.2 .11#0# 4i0e.8 9 f #.if 4. 6 0.44
18:-19:30 6.3 -34.3 .4i4#e 1.0#690 8 #.f# #. 6 4.44
18:19:45 6.3 -34.3 .@Of## 4.844 I 4.#4 4. 6 4.46
38:24:88 6.3 -34.4 .444 4.4844 9 4.94 4. 6 I.4
9 :2:15 6.3 -34.4 .84464 4.849e 4.49 4. 0 4.

19:2f36 6.3 -34.4 .10441 #.##of 1 9 .84 4. 6 4.04
I:2f:45 6.3 -34.5 .*4691 494 9 0 4.94 P. 6 #.to
113-26.04 -.3 -34.5 too##9 #.estop 4 9.44 4. 9 4.44
*4:2: 6.3 -30.4 .##Of# 1.000#4 8 .18 9. 6 4.4

19:21:34 *.3 -14.4 .84494 4.40490 #.## 4. 6 4.#
72:?l:4 6. -39. .#0011 4.44498 *.of f. 9 4.04
9:22:0P 6.1 -3;.Cl .09004 #41410 4 0.08 4. 6 69

6:2l .1 -10,15 .44991 9.99898 I 4.68 4. 6 4.44
lV2234gotV1.. 449 0.0W99 4 4.48 4. 4 #.00

.00006.,-4. .949 .40899 9 .64 f. 4 4.4#
* : 69 .1 -1W .#Pool #.#Otte P 4.4 894

S. -13f-.' .44O8 4.494 4A .f44

44, .99 91 . 649

I:
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05 FEA 14 15 SECOMP AVERAGE
START ALT TEKP LUC-SC LUC-CP LUC DO NT LAAX FF
TIME KM C 6/1-3 G/M':3 CLD VA N'"A.3 UM

18:23:45 6.3 -39.5 .#M1 9.9909 1 9.09 9. 6 9.99
18:24:09 6.3 -31.5 .$Ili #.lo990 1 .00 0. 6 .01
19:24:15 6.3 -39.5 .99991 @.#9e# I 9.Of 9. A 9.99
18:24:39 6.3 -39.5 .#@##1 9.09919 a 9.99 9. a 9.99
19:24:45 6.3 -3t.3 .01161 9.c9m99 0 .99 9. 6 9.99
18:25:90 6.3 -39.3 .M911 9.9111 9 9.10 9. 6 0.09
18:25:15 6.3 -30.3 .3994 9.999t9 9 # .of 9. a 0.09

18:25:45 6.3 -39.3 .90192 9.9ill f 0.99 9. 8 9.99
I8:26:40 6.3 -3f.4 .09992 @.off## 9 .919 9. a 9.9

18:26:15 6.3 -39.4 .09#3 9.#9999 9 9.99 9. a 0.99
18:26:30 6.3 -39.3 .90992 9.99il 9 9.99 f. 6 9.99
18:26:45 6.3 -39.3 .10992 1.09911 .M 9. 6 9.1 A little haz. - getting a little data in axi probe. Ahead vis - m ni.
18:27:99 6.3 -39.2 .9912 1.19099 1 9.99 9. 8 9.99
18:27:15 6.3 -3f.2 .40#02 #.##Off 9.99 9. 8 9.9
18:27:30 6.3 -39.2 .90992 9.99999 I I. 9. 6 :,9 No ciodn here. but t in little hazy.
19:27:45 6.3 -39.3 .6992 1.1999 1 9.99 9. 8 .tt
19:20:*1 6.3 -39.3 .99092 9.99919 9 9.t9 9. 8 e.00 Very thin. Thin haze obscur'" vis En all directions, espelially ahead.
1:28:15 6.3 -39.3 .4#002 9.##Off 9.99 9. A 9.00
18:28:39 6.3 -39.3 ,40602 0.911# 1 .9 9. A 1.9
10:28:45 6.3 -31.3 .0#003 9.t99 f 9.1 9. 6 9.9
18:29:91 6.3 -39.2 .off@4 1,99 t 9.99 9. 8 0.99
18:29:15 6.3 -39.2 .91993 .9999 1 9.99 9. 8 9.9
18:29:39 6.3 -39.2 .91113 0.900#0 9 9.99 9. 8 9.99
10:29:45 6.3 -39.2 .09194 9.199.9 IM 9. A 9.69
19:31:09 6.3 -39.2 , 0192 1.##### # 9.99 9. 9 9.99
18:30:15 6.3 -39.2 .1§104 9.9090 0 9.91 0. 8 9.94
18:31:30 6.3 -39.2 .99#15 9.999911 9 .99 9. 8 8.99
1e:39:45 6.3 -39.2 .995 I.99l9 9 #.Jo 9. 8 9.o# Bright blue sky.
19:31:09 6.3 -3.1 .##905 #.###to 9 9.96 9. 8 9.0.
19:31:15 6.3 -39.1 .91996 9.1901 9 01 9. 8 9.09
18:31:30 6.3 -39.3 .01#7 1.911 1 9.o 9. a 9.99
18:31:45 6.3 -39.2 .tft#6 9.99999 9 9.99 9. A 9.99
19:32:09 6.3 -39.2 .0#07 0.00009 9 9.99 '9 8 I.M
18:32:15 6.3 -39.2 .917 0.99999 9 1.10 9. 8 0.00
19:32:39 6.3 -39.3 .9#07 #.Off## a 0.09 9. 8 9.99
18:32:45 6.3 -30.4 .1017 1.99999 9 , . . 8 0.09
19:33:99 6.3 -30.3 .9198 9.69999 1 9.99 9. 9.9 In a very thin haze, but no real cloud.
18:33:15 6.3 -3.3 ,Ji0m8 9.00l 9 #.to 0. 89 .9
18:33:39 6.3 -39.2 .11905 #.off#9 0.9 9. 8 9.99
18:33:45 6.3 -29.9 .6904 9.91999 9 1.99 9. 8 9.99
18:34:40 6.3 -29.4 .1993 .919019 9 .99 9. 6 9.99
19:34:15 6.3 -29.5 .99902 0.01100 1 9.99 9. A 9.9

(



05 FED 79 15 SECOND AVERAGE
START ALT TERP LUC-SC LUC-CP LUC DO "I L0AX FF
TIME 9" C 6/90*3 6/1*13 CLD UN0 0/*53 U

19:34:30 6.3 -29.5 .#001 #.Of# * 9.00 0. 8 9.04
18:34:45 6.3 -29.7 .0001 0.00000 0 0.80 0. 8 0.00
18:35:10 6.3 -29.7 .f91 f.60109 0 #.Of 0. 6 #.#0
19:35:15 6.3 -29.7 .1001 I.I0II 0 0.00 0. 6 0.04
18:35:30 6.3 -29.7 .0919l 1.01110 0 9.00 0. 6 @.00
18:35:45 6.4 -29.9 .#0### #.###I# 0 #.00 0. 6 0.00
18:36:00 6.4 -29.9 .00000 #.#0#0@ 0 0.00 0. 4 0.06
18:36:15 6.4 -29.8 .00#01 #.if## 0 0.00 0. 6 0.00
18:36:30 6.4 -29.9 .00000 0.0000 1 O.00 0. 6 0.00
18:36:45 6.3 -29.9 .0000 0.01001 1 0.90 0. 6 0.00
18:37:00 6.3 -29.7 .#0#f f.0f000 0 0.00 P. 4 0.00
18:37:15 6.3 -29.6 .60000 8.0000 1 1.00 0. 6 0.00
18:37:30 6.5 -31.8 .#0100 #.0ll0 0 0.00 0. 4 0.00
18:37:45 6.7 -32.0 .0100 I.O0f00 0 0.00 0. 10 0.00
18:38:00 6.7 -32.6 .If##$ I.###0# 1 9.00 0. 4 0.00
1:38:15 6.7 -32.5 .###§ #.#ff# 0 0.00 0. 14 0.00
19:39:30 6.7 -32.f .10l1 .960#3 100 90.05 109. 209 .89
18:39:45 6.6 -30.2 .80008 .00008 100 71.11 1961. 219 .64
10:39:00 6.6 -31 .00153 o00109 42 159.80 12085. 1202 .27

18:39:15 6.6 -31.0 .1#241 .00069 15 225.48 6598. 923 .-9 Heading toward more cloud. In it now.
18:39:30 6.6 -3#.9 .J069 .0136 72 122.t0 3645. 644 .58
18:39:45 6.6 -31.2 .6008 .60022 99 111.15 715. 413 .65 Out of it about now.
18:40:91 6.4 -30.0 .0#011 .00029 100 123.80 81. 311 .65
19840:15 6.4 -29.4 .10042 .1035 lo 87,11 1836. 311 .63
18:40:30 6.4 -29.6 .00076 .0040 99 73.95 3711. 413 .65
18:40:45 6.4 -29.0 .#0042 .0942 99 133.70 440. 413 .89
19:41:09 6.3 -29.0 .M000f 0.00000 0 181.22 0. 413 1.00
18:41:15 6.2 -28.2 .11#2 .0#04 76 190.38 668. 413 .29
18:41:30 6.2 -27.5 .f0#24 .00053 76 121.07 1712. 644 .54
18:41:45 6.2 -27.7 .01975 .01#69 54 136.01 4522. 644 .34
19:42:09 6.2 -28.0 .90129 .9038 86 110.44 350t. 4f3 .37 Can see occasional filaments go by above. Heavier now.
19:42:15 6.2 -28.5 .00008 .00021 62 132.96 1628. 644 .35
'P:42:30 b.3 -28.7 .#off8 .0025 97 133.31 481. 413 .68
13:42:45 6.3 -28.9 .0008 .00046 93 121 19 1197, 413 .64
18:43:0 6.4 -29.3 .00012 .10005 53 86.00 748. 413 .?9
'8:41:15 6.4 -29.4 .#103w .90019 92 66.57 1617. 413 35 See. to be near base of a Ci layer - 100( foet thick.

'9:43:3t 6.4 -29.' .0901 0.01000 0 9.08 0. 6 0.00
1813:45 6.4 -29.6 01062 .0000 1 0.00 0. 24 0.40Out of most of it now, but stili getting counts.
'9:44:00 :.! -26.4 .0000 0.4#0400 0 O.F F. 4 41

t -27.8 #.#off# .#@W0 89 0.40 16 50 '.00
'?:4a:' . -7'.' .89009 9.89900 0 0.0t 9. 4 0.00

'9J,~ 6.' -2.? .0010 .99004 lot -9."t 1"'. ?39 .4?
~,.0P -29.- fff89o .0940' 14F R.01 93. its -.40

I ,



05 FED 79 15 SECOND AVERAGE
START ALT TEMP LUC-SC LUC-CP LAC II NT L"AX 1F
TIME K C 6/.*3 G/6.03 CL D U4 ./.*3 l6

10:45:15 6.3 -28.3 .@###3 .###;2 ;36 91.96 4', 29 1.64
18:45:39 6.3 -28.9 . 966 3 . 0#6 4 166 169.86 57. 256 1.6*
18:45:45 6.3 -29.9 .6f666 .6#092 66 33.34 662. 4? 1.6M
MM46:66 6.4 -29.3 .0602 .Of6t2 95 !34.36 101. 413 .97
18:46:15 6.4 -29.4 .10134 .6656 29 164.60 6169. 923 .24
18:46:36 6.3 -28.8 .9#576 .00232 It 266.98 24932. 2639 .21
18:46:45 6.2 -28.3 .00433 .06179 I5 243.03 1429f. 1766 .24
18:47:69 6.2 -28.4 .90191 .00143 27 186.21 7439. 1262 .35
1914/:15 6.2 -28.1 6.66666 .Mill1 16 297.51 212. 923 .11
19:47:36 6.2 -27.9 I.11ill 6.66666 I @.6f . 6 6.66
1@.47:45 6.2 -20.# t.00#00 0.60000 1 6.66 0. 6 1.9
18:q49:6 6.2 -27.9 .#fill .66617 93 1#6.93 656. 413 .42 Cood visibility. Bright sun, no clouds below.
19:49:15 6.1 -27.5 .60663 .66667 96 92.01 335. 413 .71
18:48:1 6.2 -27.6 .0002 $.Off## 6 9.69 P. 28 6.69
18:48:45 6.2 -28.1 .66663 $.@Of@ 6 275.76 I. 644 .92
18:49:00 6.3 -20.5 6.11661 6.61666 6 6.66 6. 6 6.66
16:49:15 6.3 -26.7 6.66666 6.66666 6 6.66 6. f Q.ot
16:49:36 6.4 -29.4 0.0600 0.9666 0 6 6.66 0. 6 9.0 Still very bright. The cloud we went thru didn't seem very thick at all,
16:49:45 6.4 -29.7 #.M66M $.Off$ 6 #.6 0 f6. 69.9 but we did get precip data.

CO 18:5101 6.5 -29.9 6.6616 1.06660 6 6.66 6. 0 9.96
C 6:56t15 6.5 -39.f f. O6f" #.9Off, 06.96 . 9 9.86

16:56:39 6.5 -30.1 6.16666 .113 166 366.88 49. 236 1.0
18:59:45 6.5 -36.3 #.66MM6 1.66616 6 6.o6 6. 6 6.66
18:51:00 6.5 -36.6 #.#Off# 6.66666 f 6.# 6. 6 9.99
18:51:15 6.5 -36.1 1. 0106 .6666 6 6.66 6. f 0.6
181:j:36 6.5 -29.9 .66663 0.60666 6 I.6 6. 26 6.0
18: 1:45 6.5 -20.7 #.##Off 6.6@6If I 6.f6 6. 9 .90
6:52:f6 6.5 -29.7 6.66669 @.##off 6 6.60 6. 6 6.66
'8:1,:25 6.5 -29.6 6.66666 @.It##@ 6 0.66 0. 6 6.66
8:52:36 6.5 -29.8 6.66666 6.66666 6 6.66 6. f 6.O9
19:52:45 6.5 -30.0 #.##of# #.#Off# 6 6.66 6. 6 #.of
18:53.:6 .5 -20.9 .6160 #.6f6#6 6 6.66 6. 6 6.66 Heading for a long piece of Ci. Will turn right and go along it.
0:53:15 1, j -29.9 #.#to# I.##### # 0.6o 6. 6 6.96
8:53:36 6.", -20.4 9.9000f .##Off '96 42.38 '95. V 1.60
16:-53:45 oS5 -20 MM66 .ffff4 66t 169.8f 55. 251? 1.06
80:54:66 :.5 -29.5 6.10106 #.foot# 6 f.66 6. 1 6.66

1 t:54:15 .. -29.6 .1101 .0#00' lot '7.56 47. 269 .04
'4:54:16 6.5 -? .i .69666 .90011 lot '9.31 401. 229 .91
9!5424 1.5 -29.3 .6119 .96626 M6 75.32 9531-. Il11 ,
1t5:6# A.5 -19.4 .66666 .10668 lo6 42." 1113. log 1.25~.:' 62 -7Q~J.669 4M, 66t2 6s 36.69 550. 6? .113

3 : -2. .1000# .6f#2 '66 38.# 9 67 .83
W9. -29.3 .##of6 too#, too 59. 126 .1

I.0



05 FEP 79 15 SECOND AVERAGE

START ALT TEP LUC-SC LUC-CP LUC DO HT LMAX FF

TIRE Kit C S/ia*3 G/0*.3 tLD UK N!0*43 UM

18:56:00 6.5 -29.2 .00001 0.09000 0 000 0. 24 0.00

18:56:15 6.4 -29.1 .000f0 1.00010 1 0.10 0. 12 0.00
t8:56:30 6.4 -29.0 .01000 .#111l 10 42.38 201. 67 1.00
18:56:43 6.4 -29.1 .06001 o0.0001 f 0.01 0. 4 0.00

8:57:00 6.4 -29.0 0.00000 0.00001 1 0.010 0. 0 0.0
18:5715 6.4 -28.8 .000#0 .00013 lot 116.65 213. 111 .87

10857-30 6.4 -28.7 .00900 .00002 0 91.96 44. 209 1.00

10:57:45 6.4 -29.1 .00060 0.1010 1 0.00 0. If 0.00

18:58:00 6.4 -29.1 .00090 1.00000 0 0.00 0. 6 0.00
18:50:15 6.4 -29.2 .00003 .00003 lot 90.13 127. 209 .82

18:58:30 6.4 -29.3 0.00000 .00001 87 58.61 81. 413 .4 The long Cl cloud Is off our left wing tip now. Probahly now in clear air.

18:5845 6.4 -29.2 .00001 .00113 l0 133.54 215. 311 .72

181:59:.0 6.4 -28.8 .00005 .00013 92 121.31 258. 413 .72

18:59:15 6.4 -28.9 .00005 .10022 92 133.32 321. 413 .76

1 859:30 6.4 -28.5 .00005 .0#03 78 91.80 241. 413 .39

18:59:45 6.4 -28.5 .00005 .00030 99 I11.11 607. 413 .82

19:00:00 6.3 -29.6 .09009 .0009 100 93.65 380. 230 .71

19100:15 6.3 -28.3 .0031 .0108 98 119.52 1875. 413 .80

19:00130 6.4 -28.4 .00090 .00207 99 10.34 7115. 413 .76

CD 19:00:45 6.4 -28.6 .00f25 .003e2 99 100.15 12139. 413 .73

9:f101:00 6.4 -28.5 .00058 .00151 00 86.24 80173. 311 .66

19:01:15 6.4 -28.7 .00004 .00003 100 62.26 961. 148 .61

192113f0 6.4 -28,7 .0#000 .#000# I 65.15 60. 128 1.00 Main cloud is off our left wing probably a mile away. We seen to be in

19:01:45 6.4 -28.7 .ffily 0.00000 0 0.00 0. 22 0.80 clear air. Main cloud is outside of out area.

1902:60 6.4 -20.7 .f00f .00001 It# 65.15 59. 128 1.00

1902:15 6.4 -28.7 .00005 .00022 00 21.11 553. 311 .67

19:02:30 6.4 -28.8 0.6000 0.0000 0 0.00 0. 0 0.40

19:02:45 6.4 -28.5 0.0000 $.000 0 0.00 0. 0 0.00

19103:00 6.4 -28.7 .00M00 .###@I I 0 71.87 47. 48 1.09

19:0315 6.4 -28.7 .0101f .1003 1It 76.96 196. 169 .84

19:03:30 6.3 -28.4 .ftf§2 Of063 lo 55.25 349. 169 .86

19:03:45 6.4 -28.5 .0002 .1019 99 122.42 341. 413 .'8
19:04t00 6,4 -28.7 0.10101 0.00 0 #.t# 0. 0 0.00

19104:15 6.4 -28.6 #.@@off 1.0#00 0 0.60 0. 0 0.00
19:94:30 6.4 -28.6 0.00O0 .01080 0 0.00 0. 0 0.00

19:0f4:45 4.4 -28.7 6.1000 1000 0 0.00 f. 00a.00 Ilo clouds above. leaded Ci V) miles away.
19,15:01 6.4 -20.8 1,0100 0.01100 0 1.0 0. 00.00

19:05:15 6.4 -28.7 0.00000 9.00001 0 0.00 0. 0 0.60

19105:30 6.5 -28.6 1.10000 0.0101 0 0.00 0. 0 0.00

19:05:45 6.5 -28.7 #.#@@If 0.99000 0 0.00 0. 0 0.00

;9:06:00 6.5 -28.8 0.000 0.00000 1 1.00 0. 0 0.00

'9106:15 6,6 -28.9 0.1010 #.0g00 0 #.00 0. 0 0.40

19:06:30 6.6 -29.0 .100 1.0119 # 0.00 0. 4 #.00

t •
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03 FED 79 It SECOND AVERAGE
START ALT TE6P LUC-SC LUC-CP LUC 00 NT LOIAX FF
TINE K" C 6t%4*3 G61**3 CLO UN N/N'43 UK

19:08:43 6.6 -29.1 N##N 1.0000# f $.If #1 4 0,0

19:07:00 6.6 -29.1 .0400 0.00000 f 0.I0 . 40 .0 Looks like solid cloud ahead 20 mi.

19:0715 6.6 -29.2 .ONNNO 6.NI00S f 0.94 0. 4 0.06
19:07:3# 6.6 -29.3 ,01N 4.6000 4 N. N. 4 9.1
19:0745 6.6 -29.2 .##$1 .16000 # N.IV #. 6 0.€0
19:NR:N6 6.6 -29.2 ,0fif 0.00000 0 #.to 0. A N.O0
19:08:15 6.6 -29.2 .0000 #.I@#00 # *.# 0. 4 0.90
19080O13 6.6 -29.2 .00f0 1019 0 f N 0NN . 4 .0¢0

19:08:45 6.6 -29.3 NONON INONNO N N.NN N. 4 0.N
19:09:NO 6.7 -29.5 4#111 0.000 0 0.N0 0. 6 0.00
19:09-10 6.7 -29.3 .#Off# ONOON N 0.00 G. 6 4.06
19.09:30 6.7 -29.4 .00f #.oNts N f.00 f. 4 N.60
190:9:43 6.7 -29.5 .00## 0.00001 N NO 0. 4 6.00
19:10 6.7 -29.5 .006N0 t.0000 N 0.00 1. 4 .00
19:10:15 6.7 -29.3 .080 0.0i00 0 N 0.0 9. 6 INN0

19116%30 6.6 -29.9 ,OONO 0.0000 6 N.0 6 . 4 0.01
19:10:45 6.8 -29.8 .0#000 0.00N01 # NN 9. 6 1.06
f9:11:00 6.6 -30. .0013 .00113 Me 48.05 2351. 169 .96

9:11:15 6.9 -30.6 .00076 .00154 All 60.21 2253. 311 .2
19:11:30 7.1 -31.7 .00447 .00966 MNN 56.82 9853. 311 .5
19:1-45 '.1 -31.7 .01l52 .10191 IfN 59.60 11476. 11 .49
19:12:00 7.1 -32.0 .00076 :,0127 99 63.26 '6911. 413 -9
19:12:!3 I .t -31.8 .011i6 .1 31 99 76.00 '4083. 413 t34
19:12:30 '.0 -31.3 .#026 0140 IN 77.47 331. 311 .45
19:12z4 ?. -31.4 .#1452 .01806 Io 34.58 12563. 311 .t2
19.13:0 7.0 -31.5 .0035 .100§7 10 57.57 8399. 189 .78
19:13:13 7.0 -31.5 .0064 3,0067 It# 67.61 7105. 311 .t
19:13:30 7.6 -31.3 .0#20 .0043 99 78.60 4664. 413 .49
19:13:43 -'.9 31.4 .0013 .31#81 iNN 72.26 8116. 111 -4

IQ:14:00 7.6 -31.2 .00039 .00660 9 994 6197. 413 .s3
'Q:141t 7.9 -31.f .f0N12 J0031 if# 6.31 3522. 209 .'2

19:14:36 7.8 -3'.2 .00061 M0013, 190 75.17 12444. 250 .41

li'4:-!l '.1 -31.1 M0146 .05' MN 83.21 23469. 111 .36
1O:13:N5 '.# -30." ,3#114 .01100 lot 68.96 It'jo. Pt .61
43: " ?.f -30. .0675 .061"t 'oN 68.34 "4330. 159 .64
l0:15:3 '.f -31.2 0N657 0O1A 99 86.45 1N504. 413 ..

1~56 .9 -31.' .60051 Ml?"2 Ill 72.70 !1896, 3111 .56
'1 -31.? .*##I- MI##0 of0 5.53 '4980. 259 .64

-3.i .%ff24 MW43 !60 74.5' 5?09. 311 .40
-3-20 ' 1 I.l .#0030 .0N087 fee 'N.50 '857. 311 .58

':.. .9 -7'.' .6002 .09#'' it# '14.66 094. All .40
':,9 .9-3f.' f.6000 0.M00 f 0.90 0. 0 9.00

-.6 WO6'.N09 .NN9o lee 61.5 134'J6. 30 93

I.'

to



15 FEi 29 15 SECOND AVERAGE

START ALT TENP LOC-SC LUC-CP LUC DO HT LMAX FF

TiRE M4 C 0/0*.3 6/fl*.3 CLD UN M/9**3 (IN
19:17:34 7.6 -3.4 .4:17 .::166 16 12.51 147. 87 1.26
19:17:45 7.6 -36.3 .6439 64l24 1 a 01.16 a379. 311 .!4 Much blue sky above us.
19:18:6 7.6 -34.7 Mete16 .##16 It# 53.54 2742. 169 .74 Flying right along the edge of the clouds.
19:14:15 6.9 -34.. 6. 4.44
19:16:34 6.9 -39.3 4.64444 6.64646 4 6.64 6. 4 4.46
19:18:45 6.0 -36.6 4.666l6 6.446 6 6.44 6. 4 6.44

19:19:4o 6, -29.9 6.4444l 0.44446 6 6.64 4. 4 4.44
19:19:15 6.4 -29.6 #.Oleo4 ,.446 6 6.66 6. 4 4.44

19:19:i4 6.0 -29.4 0.09004 6.64446 6 4.66 4. 4 9.44
19:19:45 6.8 -29.6 6.66444 6.444 4 4.44 4. 4 4.44
19:24:46 0.0 -29.9 1.44g4 .g4ill 144 71,07 40. 140 1.44

19:24:15 6.9 -31. 0442 .9000 111 54.05 1849. 18 9 .6
19:20:30 6.9 -34.2 4 47 .::I64 164 6.37 7457. 249 .77
19:29:45 7.6 -36.6 .14439 .0 117 44 54.29 17798. 311 .71
19:21M66 7.6 -36.5 .64:4 .::069 144 55.22 12280. 254 .64
19:2:I5 7.4 -36.6 .46679 .44222 164 73.31 26933. Ill .59 Right now the cloud is pretty thick. Vis left is very good, but can't
19:21:3 f 7.4 -36.6 .46661 .64115 14 67.12 14034. 3!1 .63 see much to the right at all.
1 .:21:45 7.4 -36.5 .44459 .o4159 1lo 79.66 9236. 311 .67
1922:44 '.4 -34.4 .44463 .1242 99 97.66 I4725. 413 .61
19:22:15 '.4 -3..2 .44485 .41231 99 114.25 7569. 4!3 .65
19:2:30 7.6 -30.1 .06614 .111643 97 162.02 1140. 41' .70
19:22:45 7.4 -1.2 .:126 .61,96 99 99.41 3162. 413 .6 Still relatively heavy. Blue sky upward.
9:23:11 7.6 -34.2 .66429 .66659 't6 03.96 3228. 254 .7t
19:23:15 . ] -. 3 .414 .66651 141 94.68 2923. 254 .68 Rack into lighter cloud. Will move left to get into thinner stuff.
19:23:36 2.6 -36.4 .46#09 .64626 99 :94.27 1452. 411 .31
10:23:45 7.6 -34.5 .49614 .446 90 115.23 !1:, 413 .74
'9:24,64 7.4 -34.3 .64#44 .##141 99 112.21 1094. 413 .4

19:24:13 7.I -30.2 .64669 ,69211 98 114.97 l212. 413 .56
0.:4:30 . -If.1 .66416 .04432 !66 81.64 241'. 254 .67
)9:2:45 7. -36.2 .64615 .66:31 99 86.39 241. 413 .56
'9:25:41 7.6 -34.9 .t6466 .466t& 144 56.72 ?68. 1&4 .03
19:25:1 7. -34.2 .1157 .46 49 91 3.27 931 1 413 .59
,925:39 '.6 -36.' . 11 .44332 90 94.65 504. 43 .60
19:25:43 7.f -30.1 .4603' .11026 95 124.96 1085. 413 .61
'9:26 : 7.4 -3.' .:14 1 .t9:4 94 30.71 5942. S;1 .53 Can begin to see down to ground. Very thin filameot. are 9on by.
'4:,: 7.4 -34.f .44422 .11452 5 44 '4.'6 5#64. 311 .57 Flying parallel to big Ci band.

4!:2a:19 '.6 -14. .gill6 .66426 144 5.3 3256. '14 .60
'°O0:45 '.4 -20.5 .46444 .46410 44g 03.22 331. 56 .56

:I':4f 7.4 -2".. .44 I .4443 l'e 95.23 '598. 311 .hl The sun shines brightly on low stratus now.

:2:'4' ?. -?v.9 . '#.of 4.40444 4 4.44 4. 4 9.64

, : -'0 . 11O 0 , l?? 06 .P' ,'9 9 .93

b .

I.



.35 '7 EP 15 SEIJ9411 AYERA(

START ALT TENP LUC-SC LUC-CP LWAL 0 81 LMAX FF

TI1M Kf C 6/1*3 G!8e*3 ELD 119 9/943 U9O

19:28:15 7.9 -29.9 .99959 .99985 Ill 53.83 1319. 259 .66 Moving into thicker Ci.
19:28:39 7.9 -29.5 .99946 .99371 99 77.93 34389. 413 *51
19:28:45 7.9 -29.7 .99169 .99375 169 69.94 36,1. , 311 .55

19:29:91 7.1 -29.8 .1#158 .90325 99 70.75 33368. 413 .57

19:29:15 7.# -39.0 .0#134 .00324 99 78.78 23650. 413 .56

-9:29:39 7. -39.2 .::138 .99329 99 83.33 19851. 413 .59

19:29:45 7.9 -39.2 .99147 .Is986 !99 76.64 8373. 311 .69

19:38:99 7.9 -38.3 .89815 .::951 199 74.96 4937. 31! .46 Blue sky with filaments going by.

19:38:15 7.8 -39.3 .99996 .9914 99# 76.19 1591. 299 .66

19:38:3f 7.9 -39.3 .:9916 .99929 89 83.48 2731. 111 .47

19:3.:45 7.9 -39.2 399127 .99938 199 67.5 4198. 311 .5:

19:31:to 7.9 -39.1 .99948 .09998 19 81.47 7698. 311 .58

19:31:15 7.6 -39.1 0,J978 .60135 199 67.83 14181. 311 .54

19:31:39 7.9 -39.1 .99991 ,#8119 1 5877. 11 ,59 Yis ahead - 10 mi.

10:31:45 7.9 -392 ,|1966 .98899 189 57.35 15537. 250 .63 Very, very thin Ci.

19:32:99 7.9 -39.3 09849 ,||117 Igo 59.18 15564. 311 .59

19:32:15 7.6 -39.3 ,99968 .1..4 189 53.22 17163. 759 .71

19:32:38 7.6 -39.2 .:9989 .##121 1# 54.-3 19204. 311 .53

19:3.:45 7.9 -39.3 .99975 .:999 I9 56.47 ;5485. 259 .68 A little heavier now. Still thin; yin ahead 7-10 vi.

1 9 : 3 3 : 0 0 7 . 0 -3 0 .7 .1 1 6 6 .9 1 1 9 ' 8 9 5 4 .7 7 1 7 1 4 6 . 3 1 .6 1

- 19:33:15 7.1 -39.9 .of891 I.l13 t89 53.59 25491. 311 .62 Very thin. Very bright blue above.

19:33:39 7.1 -31.1 .99259 .#545 199 61.85 64349. Ill .1

19:33:45 7.1 -31.2 .#290 J0693 19, 59.24 95204. 311 ,69

19:34:00 7.1 -31.9 .01251 .. 639 1 . 3 6792. 311 .62

19:34:15 7.1 -31.: .@195 .1439 lot 69.34 3. 311 .g is t about in middle of Ci layer at 23,200 feet. 62 miles frm Tulsa.

19:34:3f 7.1 -3.8 .::149 .98371 t9 69.71 1 . 25 ..'

19:34:45 7.1 -39.8 .8175 52 1 77.4' -1. 3;1 .62 Vis - 5 el.

19:35:99 7.1 -39.8 9148 t9l52 o 169 84.', 362. 311 .68

19:35:15 7.1 -31. ':"'1 '-372 99 93.6' 19391. 413 .68

19:35:39 7.1 -3#.8 .9154 61173 lot 92.62 6826. 31 .'

19:35:45 7.7 -39 .9993 .0#455 99 11t.74 11#97. 413 .'4

19:36:88 7.1 -39.9 9197 .0#539 99 107,42 1673,. 413 .68

19:36:15 7.1 -39.9 .9 166 .1562 I89 97.46 28994. 3'1 .79

19:36:39 1 -39.' .:89' .:262 111 79.97 19625. 311 .69

19:36:45 7.I -39.3 .9937 .99136 1 9 89.61 5935. 311 .72

19:37.11 7.1 -39.6 .9944 .#f118 It9 83.29 7948. 311 -'2

99:37:?5 7.1 -39.8 6655 .99138 lot 63.55 14487. 238 .77

19:37:39 7.1 -31.9 ::9:66 .8125 I99 58.45 ;626. 269 .79

19:37:45 7.1 -31.6 .9875 .89214 919 .9.91 1689. 254 .71

19:38:99 7.1 -31 .8952 .84268 169 86.46 1239.31' .3 '

19:38:15 7.1 -31.# ##44 .99122 99 91.88 822. 311 . |

19:38:39 7.1 -39.9 .19117 .06018 18 80.29 845. 259 .'9

19:38:4! 7.1 -3f.9 .00118 .01822 1t 84.94 1459. 311 .59

Ii



05 FEB 79 15 SECOND AYEkiAGE
SIART 6L tMP LUC-SC LQC-CP LUC DO #T LMAX FF
TIME K" C B/0..3 6/M*3 CLD UM 0/11-3 UM

19:39:10 7.1 -34.9 .00409 .10025 lot 75.95 1704. 230 .73
19:39:15 7.1 -310.9 .00018 .01129 lot 93.43 1328. 250 .71
19:39:30 7.1 -34.9 .40430 .011W2 1f# 88.43 5984. 311 .64
19t39:45 7.1 -34.7 .600! .06024 10 97.21 841. 254 .82
19:40:10 7.1 -31.8 .40011 .01138 99 107.35 1171. 413 .75
19.46:14 7.1 -30.9 .00049 .410127 10 91.46 4995. 311 .79
19:41:29 7.1 -31.8 .00#56 .W4170 It 84.94 9128. 31! .64 Ci band on the right is 5 mi away, but it does not have a shadow.

19:40:44 2.1 -30.7 .0#115 .01330 l0 81.41 19874. 311 .65
19-40:59 7.1 -30.8 .40121 .01369 Its 79.37 24881. 311 .61 Ci probably wouldn't look so thick from the ground.
19:41:14 7.1 -34.9 .01086 .01202 104 61.63 23480. 254 .71
19:41:29 7.1 -84.9 .0051 .00117 1f 54.71 17269. 209 .7
19:41:44 7.1 -34.9 .0049 .01672 100 49.22 12632. 239 .75
19:41.59 7.1 -30.9 .00043 .0071 110 54.93 12S31. 189 .74
19:42:14 7.1 -31.0 .0 131 .11054 l1 60.23 5486. 250 .63
19:42:29 7.1 -3f.# .###2# .11#55 1W4 86.60 3609. 311 .58
19:42:44 7.1 -31.0 .01020 .01176 100 101.73 1896. 311 .84
19:42:59 7.1 -31.1 .11041 .00179 99 111.42 5254. 413 .67 Into heavier Ci. Vis now 3-4 mi, bt still can see throughto gound.
19:43:14 7.1 -31.1 .00140 .00549 99 fI5.26 13?25. 413 .74
19:43:29 7.1 -3t.1 .41513 .00602 99 111.87 15457. 413 .72
19:43:44 7.1 -31.1 .1212 .40641 99 118.83 15663. 413 .69

co 19:43:59 7.1 -31.1 .11178 .00556 86 118.73 15092. 644 .62
19:44:14 7.1 -31.0 .10199 .00651 98 125.15 15623. 413 .67 Very heavy, hut blue skies are visible thru thin Ci.

19:44:29 7.1 -31.1 .11139 .4442 99 118.17 14719. 413 .70
19:44:44 7.1 -31.2 .10132 .00370 95 121.91 13206. 413 .56
19:44:59 7.1 -31.1 .10149 .00214 78 127.12 9736. 644 .46
19:45:14 7.1 -31.0 .19124 .01304 96 12d.96 1#724. 413 .63 Can see tops of Ci to our right; blue sky above the C1.
19:45:29 7.1 -31.2 .14455 .00256 99 110.

9
9 5563. 413 .73

19:45:44 7.1 -31.2 .00127 .01124 100 116.19 2982. 311 .'1
19:45:59 7.1 -31.4 .01141 .10517 99 90.15 '9278. 413 .69
19%46:14 7.2 -31.6 .90103 .#0509 1# 95.54 - 747. 31 .70
19:46:29 7.2 -31.8 .4136 .00385 1o 86.32 19491. 311 .67
19:46.44 7.2 -32.1 .90153 .00570 99 86.51 28647. 413 .65
19:46159 7.3 -32.2 .40045 .01123 100 75.69 11441. 311 .50
19:47:14 7.3 -32.3 .01925 .11141 1 75.75 2863. 311 .57 Much white in all directons, hut up - there it blue sky.
19:47:29 7.3 -32.4 .#0017 40439 100 81.15 3131. 311 c53
19:47:44 7.3 -32.4 .10039 .00196 99 78.67 9268. 413 .52
19:47:59 7.4 -32.6 .1037 .10446 04# 58.31 6579. i11 .47
19:40:14 7.4 -32.7 .#0050 .00046 lot 54.64 0659. 234 .62
19:40:29 1.4 -32.8 .10033 .1039 101 58.96 5571. 234 .6 At the tops of the Cs. Farmland is still relatively bright.

19:4844 7.4 -33.! .0011 .101!0 1$0 66.04 1641. 189 .84
19:4:959 7.4 -33.0 .40|69 .4232 144 83.53 15419. 3;; .57
19:49:14 7.4 -32.9 .4474 .44213 1 75.41 11721. 311 .63
19149:29 7.4 -33.0 .0027 .09092 10 100.74 3621. 311 .64

'I"
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#5 FED 79 15 SECD91 AVERA6G
START ALt rMop LUC-SC LUC-CP tIa. Do NT LMAX FF
TI E K C 6/0--3 6/0-3 CL UNI M/Knn Um

19:49:44 7.4 -33.0 .f0016 .#0056 '00 83.14 318. 311 .67
19:49:59 7.4 -33.0 .10092 .10218 7I 59.86 29714. 311 .63
19:50:14 7.4 -33.0 .6192 .91139 99 57.12 21033. 413 .70
19:50:29 7.4 -32.9 .00052 .A#147 10 70.72 13432. 311 .55
79:50:44 7.4 -32.9 .6#066 .0126 11 61.26 15431. 230 .72
19:50:59 7.4 -32.8 .02 .018 99 55.91 267. 413 .52
19:57:14 7.4 -32.9 .00072 .A#916 lot 52.97 3197. 169 o1 Now breaking out into thin Ci. Aint in clear air now. The Ci band is
9:t51:29 7.4 -32.8 .0004 .###04 i0 44.66 920. 108 .92 5 .i off our rt wing tip.

19:51:44 7.4 -32.7 .0001 0.6000 0 0.00 S. 24 4.40
19:51:59 7.4 -32.' .0#00# I .00 0. C 8 0.0f
1902:14 7.4 -32.0 .00007 0.000# 0 0.90 0. 24 0.0
19:52:29 7.4 -33.1 .00#00 .00002 '00 58.74 517. 169 .61
19:52:44 7.4 -33.0 .00000 0.I00 0 0.0 0. 70 0.00
19:52:59 7.4 -33. .#I##@ #.Off## 0 0.00 0. If 0.0 Very clear air.
19:53:14 7.4 -32.8 #.I000 9.00000 0 0.00 0. C 0 4.0
19!53:29 7.4 -33.0 0.090 0.0#00 0 f.00 0. 0 0.00
19:53:44 '.4 -33.7 1.00000 0.0000 0 0.00 0. 0 0.00
t9:3:5' '.4 -33.7 ,00000 0.00000 0 0.00 0. 14 8.8
19:54:14 7.4 -33.1 #.00 0.0ff## I 0.I0 0. 0 0.08
19:54:29 '.4 -32.9 0.000 0.00000 0 0.00 0. 0 0.0
10:54:44 7.4 -32.2 .##00# .00001 I# 33.34 385. 4' 7.40
19:54:59 7.5 -33.1 0.00000 0.000M0 0 0.00 0. 0 4.90
'0:55:4 7.4 -33.1 0.98000 0.00#00 0 0.0 9. 0 0.90
'9:55:29 7.4 -33.J #.@##f #.#00# 9 0.0f P. 0 coo In cdr air, Ct band in off to rt, 5-n mi.
'':55:44 '.4 -32.9 #.o0f80 0.08000 # 0.00 0. a 0.90
19:55:59 7.4 -33.0 0.0000# 8.00000 9 0.0 0. 0 0.40
'9:5604 -.4 "3. 0.$00ff0 # #.0 0 0.0 0. 0 9.40
1-:6:29 '., -32.9 0,00009 .100 700 58.01 '4. '08 1.00
'9:56:41 .4 -32.9 #.@#0f0 0.0ff90 9 0.00 9. 0 4.49
'':54:5' # 9 9000 0.#of00 f 9.0f 0. f 0.#
'o:#:04 -3f 000.0 0 .# 0. 4 4.00

19!51:29 -.4 -32. C.0l000 0.00 0 0.00 0. 0 4.09
''.4 '-3'.9 0 .0090 0 '00 65.175 55. 'IN .IF#

-350.- .#4f 3. 00 0000 0 9 .00 0. 'm *.#, Moning 00cr to right to get cloter to CIL.
.'57' ' 00000 0.0000 0 81.90 9. 6 4.490

-L.':7 .004 .949'4 '8 '2.- '0 133?. '30 .61~:0fff#' 003 I00? '0 i9.63 169. 740.7

6.:0' .4 0 0040 t.0000 f f.f0 f. 0 9.4f
4

. 9I. ' 00000# 0.90004 1 0.00 0. 6 4.4f

3. 00002 .O00ff 'to fOfe '' f. 32
.#PO .. 0, 10 -'!# is . 4'.

ffff- 494 .009. ifi .6.1

'|',

I.



05 FF 7 15 SECOND AVERAGE
START ALF I E OF tUC-SC LUC-CP LVC Do my LMAX FF

T I E x " C .' : ; 3 1 / ; 13 C L D U " 0 / 0 n 0 3 8 4
25:08:29 Y.4 -32.7 ,88802 .00803 66 90.98 163, 413 .53

2:01:44 7.4 -32.8 .00000 .08#1 IMN 33.34 415. 47 Io Bulk of cloud Is off rt wing, banking to rt to get into it.
20:00:59 7.4 -32.6 .01111 .003 its 89.07 87. 219 .99

20:01:14 7.4 -32.7 .00tl0 l.OOOtO 6 0 .06 0. 6 N.,,
28:11:29 7.4 -32.5 .11113 . .0001 66 43.02 199. 413 .32

20:01:44 7.4 -32.8 .#goe5 .#0021 96 18.41 653. 413 57 Very thin.
20:1:5 7. - O30 0037 .00106 92 126.31 20178. 413 720:019 7.4 -32. .01037 .00116 97 123.81 240. 413 .38 Heavier cloud coming op. Contrail aloft.U 21: 7. -3 . .:::8" o::%, P7 123.05 1349, 413 .38

20:02:29 '.4 -33.0 .06013 .'0338 96 131.77 649. 413 .74
20:02:44 7.4 -32. .1011 .00057 99 115.75 1325. 413 .72

20:02:59 7.4 -32.9 .00806 .09#32 99 1217 391. 413 .94
20:03:14 7.4 -32.9 .102 0.006 0 181.22 3. 413 1.00
20:03:29 7.5 -33.1 .00000 .000lt 10 84.44 41. 189 1.00 Cf is the only cloud here. Can .ee rr 31 ni.

20:03:44 7.5 -33.6 .0f000 t.01000 0 0.00 o. 14 0.00

20:03:59 7.5 -33.6 0.06060 0.00000 l *.10 0. 0 0.00
24:04:14 7.5 -33.5 1.1000 0.00000 0 0.00 0. 1 0..0 Brownish cloud off left wing tip.

21:14:29 7.5 -33.5 .00000 0.00000 0 0.00 0. iN 0.00

20:04:44 7.5 -33.6 0.06000 0.00000 0 0.60 0. 0 0.00
20:04:39 7.6 -34. M.ot6.0 0 0.00 0. 00 o.00
26:05:14 7.6 -34.1 .0000 .00004 11 86.84 125. 209 .99

20:05:29 7.6 -34.0 .00001 0.006n 0 0.00 0. 20 0.00 lust about at altitude of top of brown cloud to left.
2:6:44 7.6 -34.1 .60000 .60002 66 91.96 43. 209 1.00
21:05:59 7.6 -34.3 .00602 .00003 100 72.66 184. 169 .98
21:1:14 7.6 -34.2 6.:::61 6.0800 0 12.0 0. 10."9 Very thin patches occasionally go by.
20:06:29 7.7 -34.4 6.00000 0.00000 0 0.00 0. f 0.00

2f :6:44 7.7 -34.6 0.00000 0.0000 0 0.O0 0. 0 0.00
20:6:59 7.7 -34.3 .00 0 .:::2 1.: 61.98 165. 128 .93 To the left, the sky is hright hlue; to the rt, higher Ci are

2.l07:14 7.7 -34.3 1.00000 0.06006 6 0.00 0. 0.00 4000 to 5000 feet above us.
20:07:29 7.7 -34.2 0.00000 0.6000 0 0.00 0. 0 0.06

26:07:44 7.7 -34.16.00000 0.00000 0 0.00 0. 0 0.00
20:17:59 7.7 -34.1 .1116! 0.00600 0 0.00 0. 26 0.00
2:8:14 7.7 -34.1 .00000 0.0600l 0 0.00 0. 16 0.06
20:08:29 7.7 -34.1 6.01008 0.08000 0 0.00 0. f 0.00
2:689:44 7.7 -34.1 0.00006 0.00006 0 0.00 0. 0 0.06

20:00:59 7.7 -34.2 .1 ::1 .00003 !0 9:.14 !21. 219 .82
20:09:14 7.7 -34.1 1.0 0.00000 0 6.00 8. 00 .0I
20:09:29 7.6 -34.0 .0003 .000U2 1.6 54.42 483. 1.: .73

20:09:44 7.7 -34.0 .60f15 .#@@If 100 37.90 2807. '28 .80
26:09:59 7.6 -33.9 .4#044 .10065 f0 63.68 9453 230 .64
20:1:14 7.6 -34.0 .0019 .00056 10 60.01 7040. 209 .76
26:10:29 '.6 -34.2 .69007 .00112 t18 70.39 874. 209 .84 We're o)n dividing line hetween cloudy air to rt and rdr air to left
26:10:44 7.6 -34.2 .8044 .0096 100 60.30 12785. 311 .56 encept for the brown lon thin loid.

26:19:59 7.6 -34.2 MOM073 .00105 l10 44.94 22476. 189 .84

(



05 FED 7- Is SEC.)D AVERAGE

START ALT TEIP LUC-SC LUC-CP LUC DO NT LMAX FF
TIME k" C G/0*3 G/ 83 CLD up M/14-3 UM

30!114 7.6 -34.2 .00069 .00105 100 50.06 18818. 209 .78
20:11:29 '.6 -34.2 .00033 .0#045 f00 49.23 9350. 250 .61

20:11:44 7.6 -34.2 .00026 .01039 1#0 52.72 5516. 311 .47
29:11:59 7.6 -33.7 .0000? .##111 If# 54.72 1669. 148 .06
20:120:14 7.6 -33.5 .0005 .00023 100 81.23 1'63. 209 .76

20:12:29 7.6 -33.0 .1ill2 .00011 100 82.92 546. 230 .79
20:12:44 7.6 -33.0 .O#NtS .00020 100 92.35 978. 311 .67

20:12:59 7.6 -33.8 .o0e0e .0013 Il 126.75 913. 311 .42
20:13:14 7.6 -33.9 .00100 .00114 I0 66.79 823. 189 1.02

20:13:29 7.6 -33.9 .00002 .0ilt2 100 66.12 1336. 169 .'9
20 13:44 7.6 -33.0 .00002 . 0006 10 s0.61 967. 108 .95

20:13:59 7.6 -33.7 .00009 .00016 100 49.61 3240. 140 .81 High Ci off rt., off left mostly blue sky. Ahead sunny, but a little hazy.
20:14:14 7.6 -33.6 .0006 .A692 Il0 56.07 149. Is 1.00

20:14:29 7.6 -33.6 .00002 .0005 100 62.67 800. 148 .71
29:14:44 7.6 -33.5 .00001 .00005 100 64.76 631. 189 .72
20:14:59 7.5 -33.2 .00013 .00024 its 46.36 5276. 189 .74

20:13:14 7.5 -32.0 .00006 .00013 99 58.79 1684. 413 .74 Very thin CI here. Bright sun on ground, with just a little haze.
20:15:29 7.5 -32.5 .6003 .00016 100 56.37 2196. 189 .81
20:15:44 7.5 -32.7 .00006 .00026 100 63.32 321. 209 .74

- 20:15:59 7.5 -32.7 .00018 .0042 10 76.05 2563. 250 .75
0 20:16:14 7.5 -32.0 .00f06 .1110 100 76.90 872. 109 .74

20:16:29 7.5 -32.8 .0003 .00012 100 78.8 676. 209 .83 Brown band on left has flat top.

20:16:44 7.5 -32.' .00017 .00032 100 66.61 2824. 230 .74

20:16:59 7.5 -32.7 .00030 .00049 10 50.60 6193. 209 .77
20:17:14 7.5 -32.7 .0026 .10053 If# 31.61 8703. 209 .81

26017:29 7.5 -32.7 .00014 .00024 100 76.15 1884. 11 .49
20:17:44 7.5 -32.6 . S007 .10015 100 66.20 1668. 230 .64 Very thin. Vs good in all directions, but haze everywhere. 4igher '.1
20:17:39 7.5 -32.7 .00003 .00005 100 96.53 325. 230 .66
20:18:14 7.5 -32.6 .00002 .00005 00 96.95 671. 230 .48 off our right hut It stops overhead. ostly bloc shy out left,

20:11:29 7.5 -32.6 .00006 .0007 100 65.07 664. 109 .80 except for brown hand.

20:16:44 7.5 -32.5 .0004 .00007 100 03.51 410. 209 .77
20:10:59 7.5 -32.5 .00002 .00004 !00 63.73 345. 140 .94
20:19:14 7.5 -32.5 .00003 .00011 100 78.28 37. 169 1.00
20:19s29 7.3 -32.5 .10001 .00005 100 66.97 313. 140 .99

26:19s44 7.5 -32.5 .00102 .0012 100 68.75 100. 148 .99 Thick Ci on right. sunny to the left. A brownish layer casts a shadow

20:19:59 7.5 -32.6 .O000l .0903 Ilo 73.64 159. 189 .90 on ground. Still sunny near airplane.
20:2014 7.5 -32.7 .00001 .01012 100 75.49 92. 169 .96
20:20:29 7.5 -32.6 .0006f .0062 !00 75.49 92. 169 .96
20:20:44 7.5 -32.5 .00000 .00002 0 61.07 131. 128 .99
20:20:39 7.5 -32.4 0.00000 .00001 110 84.44 39. 189 1.00
20:2116 7.5 -32.3 .00000 .00004 100 06.75 119. 209 .98

20:21:2 7.5 -32.4 .000 .00001 Ill 50.53 II. 07 1.00
20:21:44, 7.5 -32.4 .0000 0.0000 0.00 0. 14 0.00

(
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05 FED 79 15 SECOND AVER41GE
START ALT1 TEMP IWC-SC LIIC-CP INC DO PT LMAX FF
MIE X" C B/N5.3 6/0s.3 ClB UN N/10-03 UM

201:21:59 7.5 -32.4 .00001 6.0000 1 0.00 0. 14 0.00
20:22214 7.5 -32.5 0.00000 6.900110 f 6.N 0. 0 0.0
2229 7.5 -32.5 0.00000 0.00000 1 0.00 0. 0 0.00

202244 7.5 -32.6 0.000 6.00601 11 6.111 11. 0 0.111
211:22,09 7.5 -32.5 . 10 .1160161 01 01.610 0. It 11.09
211:23014 7.5 -32.5 #.0 .##### 1 11.111 11. 111.10
2023029 7.5 -32.5 6.1110 00411111 1 N 10.111 0. 0 11.110
201:23:4 7.5 -32.5 11.61111 11O N 10.110 It. 11 0.110
2#:23:5f 7.5 -32.5 .0000000 0 .00 11. 4 0."
211:24:14 7.5 -32.5 .6111111 It00 110.111 0. 4 01.114
20429 7.5 -32.3 .8111111 11.91111111 0 0.00 . 4 01.010 Sun shines brightly through a higher Cl layer, but no balo.

201:24:44 7.5 -32.3 .111611 It00 11.116 It. 4011.00
2024:59 7.5 -32.4 .10114 6.11011610 0 0.001 It. 20.00
202514 7.5 -32.4 10000.00 0.001 01. 40.00$
20:-25:29 7.5 -32.4 .6111110 .100 0 0.00 0. 4 #.J9
2f!23:44 7.5 -32.5 .00 10.11111111 0t 01.001 0. 4 #,0#
211a',!19 ?.! -32.5 .011011 11.11611 0t 10.001 01. 2 01.110
211:26014 7.5 -32.5 .111100 #.###0# # 11.00 11. 4 000I
201:26:29 7.5 -32.5 .111010 11.1111110 11 0.0P IF. to 0.00
MU2:2:M 7.5 -32.5 11.111011 11.10110# It 0.001 #. 0 11000o 211:26:59 7.5 -32.4 .0111110 01.111100 01 0.00 0t. 2 01.004
211:27-14 7.5 -32.4 .11111#1 .100 110.001 0. it 0.001
20:27:29 7.5 -32.4 .991111 11.1111161 6.111 01. 2 11.111
20:27:44 7.5 -32.3 J111111 0.11111111 1 01.001 0t. 20.00
20:27:M 7.5 -32.3 N00##i J111112 100 27.15 39. 47 1.00 On the right la a fiat top of a Ci layer. Another Ci layer is above it.
20:20.14 7.5 -32.4 .1111110 .####1 1111 33.34 4#11. 47 1.111
20:20:20 7.5 -32.3 .1111141 41.1111M 11 0.00 0. 40:00f Many C1 filaments going by b'low. We are 1000 feet above them.
201:211:44 7.5 -32.3 . 9.11111.1110 0 0.0011 11. N 0.00 witso2402:59 7.5 -32.2 .1101 #.###0# 0t 0.00 0. 6 0.0Can see reflection of sun on particles some distance below. Awieso
211:29:14 7.5 -32.3 10010.1100#1 0t 11.111 It. 22 o.## below moves with the plane.
211:29:29 7.5 -32.3 It000 0.000 0IF0 . 11 0.001
211:29044 7.5 -32.3 .1111110 0.1011 0t 01.001 11. 2 0.#0 Fragments like strung oat cotton going by 1000 feet above us.
211:29:59 7.5 -32.2 .1111110 #.##$# 0 01.001 0. 2 ':: We say not get data from the.. Looks dark ahead.211:31:14 7.5 -32.2 .0111111 11.1110111 0 0.001 01. 40.0020-30.291 7.5 -32.J .###0# #.##Off f 0.00 0. 4 0.00
2#030:44 7.5 -32.2 .11011111 11.06011 01 0.00 0t. 4 000
20:301:34 7.5 -32.2 . 600 .0#01H 0t 01.001 0. 2 :0 NBu aky to left. Hii Ci to right filters sun.
20:31:14 7.5 -32.2 .1001111 6.1110111 01 11.001 0. 2 0.00
20:31:09 7.5 -12.2 .1111110 #.#### 1 01.001 0. 2 0.00
20:31:44 7.3 -32.1 . 110 .101111 0 0.060 4. 2 0.006
'#:131:59 7.5 -32.11 .1111110 0.0000 0t 01.001 01. 200
26:32:14 M~ -32.f .001111 11.11111114 It 11.90 0. 2.o Can still see reflection of non in this stuff below.
-,0:12:29 '.5 -32.1 .010080 #.#Off# It 0. It. 2 0.00



05 FEP '9 15 S[OiN0 AYIER9AGE

STA Y ALI EPI9 LIVC-SC LUC-CP LUC DO WT LMAX 9F
I11ME V" C 61.:--3 6!he3 CLO U9 M/99*3 UM

2#:2:44 7.5 -32.0 .94999 9.00999 1 4.,4 9. 2 4.99
.2:32:5- 7.5 -32.9 .9049# 9.4f9l494 9.99 9. 2 9.4
20:33:14 7.5 -31.9 1.00094 4.4009 9 4.9 9. 4 4.44
20:33:29 ?.5 -P1.9 4.00600 I.!11 1 9.9 I. 4 9.99
20:33:44 7.5 -32.0 9.91904 9. 9 1 I.94 9. 4 #.o4
20:33:59 ?.5 -3Z.0 4.I9II 9.1010 1 9.99 4. t *.00

20:34:14 7.5 -3Z.1 .9999 I,04999 9 9.94 9. 4 9.90

29:34:29 '.5 -32.1 9.49499 0.9f49f 9 9.99 9. f 0.0#
24:34:44 7.5 -31.9 .ffftf #.#Off@ 9 9.1 S. 2 0.00
26:34159 7.6 -31.9 .#If## I.t911 9 0.1 9. 2 4.09

24:35:14 '.6 -31.0 .49909 9,4999 1 L.94 9. 4 4.94
2135:29 ?.6 -31.9 $.@If## 9.1I0II # I 9. 9 4.44
20:35:44 7.6 -32.1 1.09049 1,00I0I 9 4.94 . 1#.of

2:35:59 7.6 -32.2 .9999 6,9#9#0 1 9.99 9. 4 4.Of
20:36:14 1.' -32.2 .111## 4.ft99 1 9.99 9. 2 9.09

21:3629 7.? -32.4 .199 1 9196 II .9A 9. 2 9.f4
29:36:44 ,.7 -32.5 9.949II 9.I0II 9 9.99 1. 94.4
2#:36:59 7.7 -32.7 .I9II IC000 I @.If 9. 4 #.Of

20:37:14 7.8 -32.9 .09999 .41111 1AM 42.39 187. 67 1.99
21:37:29 7.6 -33.1 .1I9999 IIIII 1 .9 9. 49 f.4

2#:37t44 7.9 -33.0 6.004# 1.99449 IM4 0. 4 9.49
24:37:59 7.9 -32.9 .##Of# 9.90009 9 9,9 9. 29. 4,

20:36:14 7.9 -32.9 I.990I0 I.I999 1 9.9 . 4 4.94
20:38:29 7.9 -32.9 0.9#60t 9.949I , #.4f . 0 4."

20:3944 7.9 -33.1 .9I90 I.I9I91 9.9 9. 2 9.99
2#:35:9 7.9 -33.2 .9IIII f.99944 4.4 4. 2 4.49

21039:14 7.9 -33.3 6.10944 9.449 9 #.of . 9 4.99
21:39:29 8.9 -3.3 4.441 9 .1699 9 #.49 9. 1 99.9

24:39:44 9.4 -33.3 0.9060f 0.00III f 9.9 9. f 9.4

24:39:$9 8.1 -33.3 0.910# 9.4949 f 4.94 4. 4 #.8t
29149:14 0.1 -33.3 9.l49 9.9444l 9 .44 9. 9 9.44

29:4129 8.1 -33.2 .##Of# *.#Off# 1.#4 9. 4 0.9
21t44:44 0.1 -33.2 #.Of$#@ 0.0#406 1 9.99 9. 9 @.@1
24:49:59 6.1 -33. 4.411#4 1,.44111 9 .99 9. 1 4.09 A, . As elo s tops c .. .t 500(l feet h.tl+.
20:4114 8.2 -33.5 9.9199 9.090# 1 .99 9. 9 #.4o
2ft4::29 8.2 -33.5 .9999 9.9994 1 9.94 9. 2 4.9

20:41:44 0.2 -33.5 @.If# .I.444 I 4.9 9. 4 9.44
20:41159 4.2 -33.6 .I994 .19913 1o 69.55 35g. 169 .79 \head to the left there f, ibreak between As and Ci. ht hard t,

2#z42:14 9.2 -33.7 .000V .####2 lo 35.91 865. 129 .66 dltinguish on right.
20:42:29 4.2 -33.8 .49493 .00909 10t 45.47 2163. 129 .6
21:42-44 4.3 -34.0 .l945 .90095 149 54.71 963. 169 .72
2:t42:39 8.2 -34.1 .06994 00405 1ts 62.18 128. 19 1.19
20:43:14 9.3 -34.2 .@If$ 9.49499 I .99 9. 4 #.go

,+
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03 FED 79 15 SECOND AVERAGE

STAIRT ALI TEMP LVC-SC LVC-CP LUC DO IT LMAX FF

TINE K C RIAl.3 6/lo*3 CLI um /!6*3 UK

2M:43:29 8.3 -34.2 .6002 9.00I A #.o D. 21 #.##

20:43:44 6.3 -34.2 .01111 .01014 111 65.21 758. 25* .71
20,4359 8.3 -34.1 .001A5 .f0i#3 too 99.55 159. 23# .69
2M:44:14 8.3 -34.! $.foot# 6.006 6 6.06 0. 0 0.66

20:44:29 0.4 -34.2 6.10606 l.l 6.66 3. 0 6.6

2144:44 A.4 -34.2 .6606 #.#Off# 6 6.6* f. 8 0.96

,:4459 0.4 -34.3 .00001 A.1000l A .06 6. 24 0.00

,1:45:14 0.4 -34.4 #.10001 .00O9 161 132.95 le6. 311 .9

26M45:29 6.4 -34.4 .0001 #.#Off# t 6.00 f. 26 0.00

2045:44 0.4 -34.5 #.##Off 6.060 1 IM.I . A 0.to
26:45:59 0.5 -34.5 0.6066 6.60# 6 6.06 . A 0.06

2M:46:14 8.5 -34.6 0.014 6.*666 6 I.6 I. 1 0. .

20:46:29 6.5 -34.6 6.16066 0.0#101 6 6.00 6. 0 @.to

2#:46:44 1.5 -34.0 6.06060 6.16001 1 0.66 6. 0 6.0

20:46:59 6.5 -35.6 #.#Off@ 0.0000f 6 6.60 6. 0 .06

20:47:14 6.5 -35.1 .ffff# 0.18109 6.60 0. a 6.06

20:47:29 6.5 -35.1 f.040 1.60606 6 6.66 A. A 0.00

21:47:44 6.6 -35.1 1 1060 0.0000 01.66 6. 6 1.10

20:47.59 6.6 -35.1 6666 6.Il6 4 0.0I A. 0 6.60

21:40114 8.6 -35.2 1 .06M 1.06661 1 6.66 6. 6 6.10

20:49:29 6.6 -35.3 I Of### 0.060M 0 0.00 . 0 6.66

21:46:44 0.6 -35.3 1.210# 1.1060 6 6.61 6. 0 0.00

26:48:59 8.6 -35.3 0.06I I.IoIo 6 6.66 A. 0 6.00

2#:49:14 0.6 -35.2 #.Off## t.06ot 6 6.56 6. 6 6.06

2t:49:29 6.? -35.2 1.604# 6.6I66 #.66 6. 6 0.66

26:49:44 6.6 -35.2 0.06061 6.60I1 6 6.0n A. 6 0.00

2f:49:59 .7 -35.2 #.##ff6 6.1000 6.60 f. 0 1.0

20:56:14 6.? -35.3 0.66006 9.6600 6 6.6 6. 0 .60

26:56:29 .7 -35.3 0. 0 .00 6 6 1..6 0. 6 6.66

2#:50:44 6.7 -35.3 #.#1### #.##off 6 6.66 1. 0 0.60

2 9:595Q 6.7 -35.3 0.0009 1.0, 6 .I 6. 6 6.60

21:51:14 6.7 -35.4 1.001 16646 .60 6 .66 6. 6 6.66

26:51:29 6.? -35.4 0.60100# 6.0666 0.06 6. 0 0.66

26:51:44 0.7 -35.5 6.l001 6.60600 6.00 0. 0 6.00
2f:51:59 6.? -35.5 6.66660 6.666 6 0.0 6. 6 0.66

.'t:52: 8.' -35.6 #.foot$ 1.606l6 6 6.0 6. 4 1.0
21 2:29 0.7 -35.? @.##Off 1.0666! 6 .60 A. 0 0.60
20:52:44 .' -35.' # 

t 
.I t### .066 6.66 6. 6 0.f6

Z6:5259 6.' -35.9 #.##Off 6.000 0 6 6.66 6. 0 6.60

. :5.:'A 6.0 -36.2 6.60 00 . 6.66 6. 6 1.66
6,9: 3.6 -36.3 6.l160 6.11666 6 .66 6. * 0.66

,6:"3,;4 9. -P 3.5 P.60 6.6 6 #.t6 0. 6 1.0f,
'W3!5- '.. -36.i 0.6000l 1.60l 6 6.00 6. 0 4.66
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5TAFT ALI YEMP LUC-SC LUC-CF i.UC liE 3l COAX FF
71AE k C G,'M-3 6/R3*3 CLF Ulf 0/6-3 UK33

201 1:14 0.6 -36.5 8.f8#* #.Of## 1 8.0 o. * .oo
20:54:29 8.8 -36.6 0.00#0i 0.g.88 1 8.81 1. a 1.8

20:04:44 8.9 -°6.. *.0001 0.909 o 0.00 ,. a 8.0
20:54:59 9.9 -36.8 6.00f 0,09# 1 0.00 t. #.So
2405-14 8.9 -36.9 0.8000 9.0901# 1 0.00 0. 4 8.00
205-2Q 33. -36.9 0.0090 C9.019 0 1 0.80 1. g 4.48
24,55:44 8.4 -36.- 0098 #.@#if 0.8I 1. 0 0.89
8: s50s B.- -37.1 @.ooil .##O# , 1.## 6. 0 .00
20056:4 8.0 -37.t 8.8t181 1,Ill9l 0.0 9. 0.00
20:58.2- 9.8 -37. 1 0.10 F.Po8m8 8 9.80 . 0 6.01,
28:54:44 9.9 -3b.9 0.80"Of 0.00010 8 .88 8. 8 4.80
20:56:59 8.1 -37, .8.818 8.00010 1 .101 8. 8 4.40
29:57:14 9.9 -37.1 9.f8008 0.918 f 8.01 S. is 0.08
20:5 :29 Q9 -37.2 8.08080 0.C 1 9.00 9. 1 Olaf
2:f:V:44 9.8 -37.3 0.0006 .1808 I .88 8. 8 .o
2057:5Q 9.A -37.5 #.88f# 8.0888 # 8.0 o. 6 9.0
28:58:14 9. -,37. 8,8881 8.f.Off ,88 8. 806W& . hetseci: As (t p 22 IP10 on Ci >l'Te f-t sh-

2#:58:.29 9. -37.7 .809 8,881 0 @A8 8. 4 @.,* rolsill I-J free air
2#:58:44 9. - .-398?.o010 000 0 0.06 0. 0 9.98
20:00:59 9.0 -37'8 0.0181 1.18000 0.0 0 81.0 0.. 4
2180:94 9.0 -37,8 4.88 .01 1188 1 .8 8. 4 4.4

w 2.:59:29 Q.0 -37.9 #.88@ 4.8908 0.18 8. 0 .a#
28 :5414 9.0 -37.8 0.8981 1 .00019 0 C.*O 0. 0 8.to
29:59:59 9.0 -37.9 0.08M0 #.#@Off 5 .J " 0. 0 4.08
21:8034 9.0 -38.8 f.06688 0.8f# f V V 0, 8.10 C filamets p v loon, nn7(7,'.1ve.
23:.9:39 9.# -38.6 0.4001f 0.0090 0 0.0 10. 0 4.88
21:#.44 9.6 -31.0, 8.8 0.00 0 .0I M . 6 0.8
21:00:59 9.J -38.' .80090 0.081#0 8 8.18 0. 0 0.4f
21:41:14 9.6 31,.1 0.01110 1.9080 1 0.1 0. 8 @.90
2313:29 9.0 -38.2 0.000 9 1.700#0 0 0.01 8. 8 4.8
21W6:44 4.0 -39.2 #.1##@# 9.10800 9, #.#4 6. 0 8.98
21:8459 9.j -38.2 .08#5 .0814 W8 63.69 9'9. 31W .83
213104 9.0 -3g.2 .0005# .ff88 99 72.95 16940. C3 .64
23:12029 9.# -38,4 .08324 .14399 $8f 94.35 16'37. 311 .67
23:82:44 9.8 -38.3 .SOW32 8081M7 M90 125.41 32A. 311 .64
21420:9 9P.8 -39,2 .00##2 fff#84 388 8.28 329. 209 .91
2133:34 9.0 -39.3 0.0001# 1.00890 0 0.00 0. 8 8.08
23103:29 9.0 -39.3 9.000 0.080 8 9.00 f. 8 4.86
23103244 9.f -39.3 8.08808 8.08080 0 8.88 C. 6 #-to
21:0309 9.1 3.9 .08003 .0#07 3#8 88.29 874. 236 .!1
23:94:34 9.3 -1.3 MW88 .#tote 388 332.49 12S. W3 .90
21:4:12q 9.3 -38.3 .4#00 .88031 M0 83.37 3946. 234 .74
211#4:44 P.1 -38.0 .88828 .900' I00 302.33 3294. 311 .64

I •

1*



05 FES 79 15 SECOND AVERAGE9
START ALT JIMP UC-SC LUC-CP LUIC DO 07 iLIAX FF
TINE1 KI C B/Il-u3 6/11553 CLII Ol 1/11*53 UN

21t#059 9.1 -36.1 .811068 .00204 63 114.97 9159. 644 .54
21:05:14 9.1 -38.11 .10137 .00$if 98 114. H 17647. 413 .65
21:05:29 9.0 -36.2 .4052 .00154 96 126.79 5664. 413 .6?
21s@5:44 9.0 -30.1 .00045 .00176 IF? If#.3" 6376. 413 .63
21:05:59 9.11 -30.1 .019V3 .00321 00f 105.1f 13119. 311.6 Ci above us Is nearly overcast. but is thin. Sun in cockpit. Grey sky.
21.06014 9.0 -30.2 .0§176 .119236 99 168.5? 6995. 413 .69 the blue is hidden. Getting 2-1) updates.
21:06329 9.0 -36.2 .00032 .601411 log 111.21 3761. 111 .70
216t14 9.0 -36.3 .104126 .0#161 99 115.32 1426. 413 .77
21:M659 9.0 -36.3 .11#13 .06034 100 116.65 16i. 3Pt .60
21:117:14 9.0 -38.4 .10014 .00092 99 114.91 2603. 413 .66 Via is about 40 at. As undercast; Ct overcast.
21:67t2? 9.J -30.3 .0002 .00264 99 101.04 66?. 413 .66
21:17:44 9.0 -36.3 .00045 .60179 99 106.69 5073. 413 .71
21:07M5 9.01 -30.4 .60103 .00011 100 131.05 174. 311 .79
21:00:14 9.0 -30.4 .00091 .10009 its 132.51 99. 311 .91
21 :96:29 9.0 -38.4 .00022 .1092 let 95.411 356?. 111 .69
2f:06:44 9P.0 -30.4 .0003?7 .00238 100 106.01 2101. - l1 .69 Lot of Ci Filaments going by above us.
21:109 9.0 -30.4 .0001? .00056 100 109.63 1573. 311 .69 Now, Into thin Ci.
21:$9:14 9.0 -36.4 11.1111#1110.9011 1 0.00 0. 0 0.00
21:49%29 9.0 -38.4 .004 .00033 I00 100.62 1600. 311 .55

- 21:09:464 9.0 -36.5 .911956 .01209 100 91.4? 11957. 311 .6? Thinned out above us.
o 21:09:59 9.11 -30.5 .900 .0364 10 to W.63 20M3. 3f? .66

21:10:04 9.0 -30.4 .00194 .00500 100 166.72 17367. 311 .69
21,0009 9.1 -36.6 .01117 .00349 99 103.11 9467. 413 .76
21:00:44 9.1 -30.6 .0411111 .401106 100 63.34 256. 209 '.92
21:10:59 9.1 -36.6 .600112 .0007 100 64.52 6711. 169 .76
21013:14 9.1 -30.6 .041015 .0044 :00 71.4t 4023. 230 .70
21:11:29 9.1 Il6.? .00010 .04023 l00 00.20 1514. 230 .75
2f,1144 9.1 -311.7 .96003 01016 100 07.20 642. 230 .75
21:11:59 9.1 -30.0 0.00000 0.00000 0 #.00 0. 0 0.001 Can see filamnents floating by against biue sky.
21:12:14 9.1 -31.9 .0000 0.#000# 0 0.00 0. 10 0.00
21%12:29 9.1 -30.9 #.##### 41.11411110 0T 0.0014 0. IT 0.0
21:12i,44 9.? -36.8 #.###0# 0.00000 0 0.0 #. 00.00
21tr2:59P V.1 -31.7 .Offff #.#0#P# 0 0.001 0. 1209.04
21013s14 1P.1 -30.6 .####1 .119004 100 9A.71 242. 2301 .74
21:13:29 9.1 -36.4 .#00#1 J01114 10# 72.00 2111. 169 .90
21:13:44 9.1 -36.4 .1111112 ffffI1 100 61.99 7!6. 126 .62
21:13:59 9.1 -36.4 11.011101 #.#000# 0 0.00 0. 001.0011
2ft14114 ?.I -3#.J M00t .0003 Off 55.119 221#. 169 .91
21:14M2 9.? -31.4 01122 .01037 100 52.24 6230. 169 .84
21:14:44 9.1 -30.3 .00013 .1111116 100 52.64 3262. 169 .?4
31:14:59 9.1 -36.4 .00#17 H1022 100 44.44 4494. 109 .61
21:05:14 9.1 -36.5 01128 .0#"36 99f 52.5? 6261. 413 .76
21:15:39 f.1 -30.4 .M006 .09911 f"0 59.91 1132. 148 .94



95 FE9 7? 15 SECOMP AVEMSE
START ALT TENP LUC-SC L6C-CP LK 00 NT L16X FF
TINE KR C I/66.3 6/e93 CLI UK Nl/9*3 131

21115:44 9.2 -30.5 .6006 OH.iN 0 0.ff 6. 8 N.f

21:15:59 9.2 -38.4 #.off## 1.198n6 0 6.60 6. 0 6.66
211It4I4 9.2 -38.7 #.#too# 0.ffffl 0 0.0 6. 0 0.00
211629 9.2 -38.7 6.06969 .000#6 1 0.00 0. 0 6.00
21:144 9.2 -1.6 #J"OH . Off 0. 0 9.09
2116:59 9.2 -38.6 I.900K 0.8t11 6 9.00 9. 0 .09 0 flying over almost complete Ac undercast, but soon it will disappear

2111714 9.2 -38.4 I.III 0 .6!111 6 0.06 0. 0 0.06 to reveal the ground. Ac extends E-W.
211712P 9.2 -3.6 9.0000 .0009 6 #.J o . 0 #.06
21017M4 9.2 -]1.7 I.000II @.Off## l I .f . 0 6.0i

21:17:59 9.2 -38.1 f.06i00 6~ffff 0 .0.0 0. 0 0.09

21:114 9.2 -38.9 6.006II 8.16060 6 6.66 0. 0 0.01
21:1i:29 9.1 -38.6 0.1080 #.Off#9 0 6.00 6. 9 0.i
211644 9.6 -37.4 6.90106 1.6610f 6 0.06 6. 0 0.00

2121:59 9.6 -36.9 1.66080 1.010 0 #.60 6. 0 0.00
21119:14 8.9 -34.4 0. 00001#.##Of 0 #.Of 9. ### Have passed over E-W cloud lIne. Can see the ground everwhere now.

21:19:29 8.6 -35.0 6.010 0 @.#@Off 6 6.60 0. 0 0.06
21:19:44 9.9 -35.2 @.##Off 6.98888 0 0.88 #. , 9.9, Beginning to descend.

21:19:59 8.6 -35.8 0.1981 0.000f 6 0.60 0. 0 6.09
21:20114 0.7 -34.9 0.8180 6.6090l f 6.90 6. 00 .06

21:21:29 8.6 -34.6 0.0000 0.109 6 #.of 0. 0 8.00
o 21:29%44 8.4 -34.2 0.06 0.0009 0 0.90 9. 0I.0

21:26:59 6.3 -33.9 I.00089 .69009 I## 58.7 48. 18 .9 Can see shadow from contrail that goes out in straight line away.

21:114 8.1 -33.9 t.0e06 #.##Off 6 6.60 0. 0 .06

21:21:29 7.9 -34.1 6.0060l .198#1 If@ 54.52 116. 18 .98
21:2It*4 7.7 -33.9 0.9100 0.00600 6 275.76 0. 644 .92

21:21159 7.6 -33.2 l .90000 1#6 42.36 113. 67 1.01
2122:14 7.5 -32.2 9. 00090 f Ilot 58.07 46. 108 1.09

21:22:29 7.4 -31.4 6.Il0l0 I. 0 6 9. 0. I.M0

21:22:44 7.3 -36.9 6.00906 .8901 166 56.87 219. 128 .87

21.22:59 7.3 -36.5 .00609 1.0 6 .#1 0. 24 8.00
2h2314 7.2 -36.5 0.060l0 .101l1 M96 46.66 196. 67 .97 A couple of Ci fragments going by.

21:23:29 7.2 -30.# #.##Off .100#2 If$ 54.53 241. 108 .98
21:23:44 7.1 -29.5 #.09060 0.#Off# 6 @.00 6. 6 6.66
21:23:59 7.1 -29.5 6.90096 .#fill If# 58.07 50. 18 1.00

21:24:14 7.1 -29.5 6.69606 6.060MM 0 l.o 6. 6 0.0

21:24:29 7.1 -29.7 0.0606# #.##Off 6 6.60 6. 0 6.66
2124:44 7.1 -29.6 20016 6.1060 # 6.#6 9. 16 9.00

21:24:59 7.1 -29.7 .MW009 .9437 99 101.36 1206. 413 .71

2125:14 7.1 -29.6 .69038 ,91f32 99 105.68 6452. 413 .56
21:25:29 7.1 -29.5 6.0iff 6.66896 l 6.06 6. 0 0.09
2h25:44 7.1 -29.5 0.69066 6.0600 I 0.06 f. 9 .ff
11:25:59 7.1 -29.4 0.90060 6.69606 6 6.89 6. 09.00

21:24:14 '.1 -29.5 0.0009f6 6.660 6 0.06 6. 90t.06
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Appendix D

List of Abbreviations

Ac Altocumulus

AFB Air Force Base

AFGL Air Force Geophysics Laboratory

AFWL Air Force Weapons Laboratory

Alt Altitude (above mean sea level unless otherwise specified)

ART Airborne Radiation Technology

ASSP Axial Scattering Spectrometer Probe

AS Altostratus

C Cloud (or droplet) Probe

°C Temperature in degrees Celsius
Cc Cirrocumulus

Ci Cirrus

Cs Cirrostratus

Do Median Volume Diameter

FF Form factor

GOES Geostationary Operational Environmental Satellite

G-m "3  
Grams per cubic meter

Hdg Aircraft Heading

LAS Indicated Airspeed

IWC Ice Water Content

KABQ Albuquerque, N.M.
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KELP El Paso. Texas

krn kilometer

LWC Liquid Water Content

L Maximum Particle Diameter

m meter

mbar millibar

Am micron (=106 m)

mm millimeter (=10 - 3 m)

MSL Mean Sea Level

MST Mountain Standard Time

NT Particle Density

1-D One-Dimensional Particle Measuring System

P Precipitation probe

T temperature

TAS True Air Speed

2-D Two-Dimensional Particle Measuring System

vis visibility

UMT or Z Universal (or Greenwich) Mean Time

Z Calculated Radar Reflectivity
-Approximately

4W

110

ANEW.




